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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a camera using a 
variable shape mirror which can reduce a burden of a 
power supply system and stabilize an operation of the 
variable shape mirror. 

SOLUTION: The camera comprises: an imaging means for 
obtaining an image signal from an image picked up through 
an imaging lens; an exposure controlling means for 
implementing controls including a driving control of the 
imaging means by an exposing operation based on imaging 
conditions; the variable shape mirror having a reflecting 
surface deformed by electric power and an electrode for 
controlling a shape of the reflecting surface; a power 
supplying means for supplying power for driving the 
variable shape mirror; a driving means for driving the 
variable shape mirror; and a means for driving the imaging 
lens. When the imaging lens is driven or controlled to 
expose by the exposure controlling means, the variable 
shape mirror is not driven by the driving means. 



•A 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 



http://www19jpdl.ncipi.go.jp/PA1/result/detail/main/wAAAOfaGxODA414221751P1... 2007/01/19 



'Searching PAJ 



decision of rejection] 
[Date of extinction of right] 



2/2 ^-v 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAOfaGx0DA414221751P1... 2007/01/19 



• JP,2002-221751,A [CLAIMS] 1/1 ^— v? 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image pick-up means to acquire a picture signal from the image by which image 
formation was carried out through the taking lens, The exposure control means which performs 
control which includes actuation control of said image pick-up means by exposure actuation based 
on photography conditions, The adjustable configuration mirror which comes to have the reflector 
which deforms according to the electric force, and the electrode which controls the configuration 
of this reflector, A current supply means to supply the power source for driving said letter mirror 
of good deformation, and the driving means which drives said letter mirror of good deformation, 
The camera using the adjustable configuration mirror characterized by driving said letter mirror of 
good deformation by said driving means when it has a means to drive said taking lens, and said 
taking lens is driving or exposure control by said exposure control means is performed. 
[Claim 2] The camera using the adjustable configuration mirror according to claim 1 characterized 
by driving said letter mirror of good deformation by said driving means when it has further the 
stroboscope control means which controls the charge and discharge of the stroboscope which 
illuminates a photographic subject and charge-and-discharge control of said stroboscope is 
carried out. 

[Claim 3] The camera using the adjustable configuration mirror according to claim 1 characterized 
by driving said letter mirror of good deformation by said driving means while it has further a record 
means to record the data concerning the picture signal acquired with said image pick-up means 
and data logging is carried out with said record means. 

[Claim 4] The camera using the adjustable configuration mirror according to claim 1 characterized 
by driving said letter mirror of good deformation by said driving means when it has further a mode 
setting means to set up two or more modes containing photography mode and the modes other 
than photography mode are set up with said mode setting means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the camera which used the adjustable 

configuration mirror. 

[0002] 

[Description of the Prior Art] In recent years, the adjustable configuration mirror applicable to the 
small device which can be made to be able to transform the reflector of a mirror by electric force, 
such as static electricity, and can obtain a desired optical property is. proposed, using a semi- 
conductor process. If this adjustable configuration mirror is used, the device which employed 
efficiently the description of the adjustable configuration mirror which can carry out a high-speed 
response with the miniaturization and the easy configuration by space-saving-izing may be able to 
provide. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order for actuation control of an adjustable 
configuration mirror to take high tension, devices, such as a camera driven by the cell, are 
constituted, for example, when an adjustable configuration mirror is used for optical members, such 
as AF (autofocus) configuration member, it becomes so large that power consumption cannot be 
disregarded. For this reason, while, performing actuation with big consumption of the power in lens 
actuation, exposure control, etc. for example, when actuation of an adjustable configuration mirror 
was performed simultaneously, the whole power-source load became large too much, and when the 
worst, there was a trouble of the guarantee of an adjustable configuration mirror of operation 
becoming impossible. 

[0004] Then, this invention aims at offering the camera using the adjustable configuration mirror 
which the burden to an electrical power system is mitigated and can stabilize actuation of an 
adjustable configuration mirror in view of the above-mentioned trouble. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
camera using the adjustable configuration mirror by this invention An image pick-up means to 
acquire a picture signal from the image by which image formation was carried out through the 
taking lens, The exposure control means which performs control which includes actuation control 
of said image pick-up means by exposure actuation based on photography conditions, The 
adjustable configuration mirror which comes to have the reflector which deforms according to the 
electric force, and the electrode which controls the configuration of this reflector, A current 
supply means to supply the power source for driving said letter mirror of good deformation, and 
the driving means which drives said letter mirror of good deformation, When it has a means to 
drive a taking lens, and said taking lens is driving or exposure control by said exposure control 
means is performed, it is characterized by driving said letter mirror of good deformation by said 
driving means. 

[0006] Moreover, the camera using the adjustable configuration mirror by this invention is 
characterized by driving said letter mirror of good deformation by said driving means, when it has 
further the stroboscope control means which controls preferably the charge and discharge of the 
stroboscope which illuminates a photographic subject and charge-and-discharge control of said 
stroboscope is carried out. 
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[0007] Moreover, the camera using the adjustable configuration mirror by this invention is 
characterized by driving said letter mirror of good deformation by said driving means, while it has 
further a record means to record the data preferably applied to the picture signal acquired with 
said image pick-up means and data logging is carried out with said record means. 
[0008] Moreover, the camera using the adjustable configuration mirror by this invention is 
characterized by driving said letter mirror of good deformation by said driving means, when it has 
further a mode setting means to set up two or more modes containing photography mode 
preferably and the modes other than photography mode are set up with said mode setting means 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. Drawing 1 is the system^outline block diagram of the camera using the adjustable 
configuration mirror concerning 1 operation gestalt of this invention. The taking-lens system 1 in 
which the camera equipped with the adjustable configuration mirror of this invention has non- 
illustrated drawing and MEKASHATTA, With the lens actuator 2 having the motor and Motor Driver 
for adjusting the focal location of this taking lens 1 The image sensors 3, such as CCD series, and 
the image pick-up circuit 4 which drives an image sensor 3 and acquires a picture signal, A/D 
converter 6 which changes an analog picture signal into a digital picture signal, The buffer memory 
7 and the stroboscope luminescence circuit 8 for storing the picture signal temporarily, DSP20 for 
performing an image processing (digital signal processor), The RISC-microprocessor 19 and the 
data compression expanding circuit 15, I/F16 for accessing with the attachment-and-detachment 
type memory card with which the card slot was equipped (interface), Image display of the digital 
picture signal is carried out, or it has I/F17 for performing data I/O with an external instrument 
through the video memory 18 which memorizes the image data for outputting a video signal, and an 
external I/O terminal from a video outlet terminal etc. 

[0010] Furthermore, said camera is equipped with the power circuit 12 for performing current 
supply to a control unit 10, the adjustable configuration mirror unit 11, and each part of a camera 
and the adjustable configuration mirror 1 1 for performing various actuation concerning the mode 
LCD 9 for displaying the AE section 5 for calculating the exposure of an image sensor 3, the 
stroboscope luminescence circuit 8, and photography information, such as a mode of operation, at 
the time of photography, photography, playback, etc. And it has the system controller 13 for 
controlling each part accompanying actuation of photography of said camera, playback, etc. 
Release ** which is not illustrated [ which directs initiation and record of photography ], a mode 
setting control unit, etc. are prepared in the control unit 10. 

[001 1] Drawing 2 is the block diagram of the circuit section which performs the arrangement 
relation and armature-voltage control of an electrode which constitute the adjustable configuration 
mirror 11 used for the camera of this operation gestalt. The adjustable configuration mirror 1 1 is 
equipped with the control board which consists of the flexible thin film equipped with the reflector 
23 and the up electrode 21, a lower electrode 22 which is a control electrode which countered it 
and has been arranged, and its control circuit, and the power circuit 12 and system controller 13 
which are shown in this control board and drawing 1 are connected. 

[0012] In drawing 2 , a high voltage power supply **** is an about [ 100V ] source of a constant 
voltage, and the reference electricaJ potential difference Vref is an about [ 5V ] adjustable 
electrical potential difference. Moreover, driver voltage VD is a voltage source for making the 
armature-voltage control circuit section 24 drive. The source **** of these high tensions, the 
reference electrical potential difference Vref, and driver voltage VD are impressed, and are 
supplied to the armature-voltage control circuit section 24, The armature-voltage control 
transistor 25 and control circuit 26 of high pressure-proofing are formed, and armature-voltage 
control of the high tension **** is carried out to the armature-voltage control circuit section 24, 
and it is impressed by it to the lower electrode 22 which is a control electrode so that it may 
become the output voltage corresponding to the reference electrical potential difference Vref 
which is a low battery by this armature-voltage control circuit section 24. Moreover, the clock 
input terminal CK emits the timing pulse which is the pulse voltage which synchronized with 
change of the reference electrical potential difference Vref. Moreover, in the armature-voltage 
control circuit section 24, the armature-voltage control transistor 25 of above-mentioned high 
pressure-proofing and the transistor 28 for switching of the timing generating circuit 27 and high 
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pressure-proofing to everything but a control circuit 26 are formed. 

[0013] Thus, in the constituted adjustable configuration mirror (the armature-voltage control 
circuit section is included), the reference electrical potential difference Vref according to the 
electrical potential difference impressed to the electrode of the arbitration of the lower electrodes 
22 which are divided control electrodes is inputted, and output voltage is controlled by the 
armature^voltage control transistor 25 and the control circuit 26. A timing pulse is inputted 
synchronizing with this and the transistor 28 for switching corresponding to an applicable control 
electrode is changed into ON condition with the output of the timing generating circuit 27. After 
going through fixed time amount, the transistor 28 for applicable switching is changed into an OFF 
condition, the output of the armature-voltage control transistor 25 and connection of a control 
electrode are severed, and the electrical potential difference impressed to the control electrode is 
kept constant. The electrical potential difference by which armature-voltage control was carried 
out by this to the applicable control electrode is impressed. The electrical potential difference of 
arbitration can be impressed to all the control electrodes that divided ON-OFF of the transistor 
28 for switching by the armature-voltage control by this reference electrical potential difference, 
and the timing pulse by carrying out to time series. In addition, the timing chart of each part of the 
armature-voltage control circuit in this case is shown in drawing 3 . In drawing 3 , two electrodes 
of the arbitration of the divided electrodes are shown. 

[0014] Since the electrical potential difference which a load component is a capacitance 
component by the counterelectrode, and is impressed to a counterelectrode in an adjustable 
configuration mirror here is direct current voltage, even if it controls the applied voltage of the 
divided control electrode to time series, it can perform easily keeping constant the electrical 
potential difference impressed to each electrode. By unifying these armature-voltage control 
circuit, the adjustable configuration mirror which has the control electrode divided into plurality 
can be driven only by supplying a power source and a control signal from the exterior. Moreover, 
since there is no need of increasing a control circuit according to it and armature-voltage control 
can be carried out to easy modification of a timing generating circuit by duplication of the 
.transistor for switching, even if it increases the number of partitions of a control electrode, It can 
be made space-saving and the adjustable configuration mirror suitable for a miniaturization can be 
offered. In addition, although the up electrode 21 was constituted from one sheet and the lower 
electrode 22 was constituted from two or more sheets, a circuit as divided the up electrode 21 
into two or more electrodes and shown in this at drawing 2 is connected to reverse, the lower 
electrode 22 is constituted conversely from an electrode of one sheet, and you may make it the 
lower electrode 22 equip it with a reflector 21 with this in drawing 2 . 

[0015] Drawing 4 is the explanatory view showing the polar zone of the adjustable configuration 
mir/ror used for the camera of this operation gestalt, and the side elevation showing the 
deformation condition of the up electrode 21 which shows (a) - (e) in drawing 2 , (f) f and (g) are 
the top views showing the arrangement configuration of the lower electrode 22 shown in drawing 
2 . It is divided into concentric circular and two or more lower electrodes 22 of an adjustable 
configuration mirror may be constituted, as are shown in drawing 4 (f), and it is divided in a grid 
pattern according to a deformation configuration, and you may constitute or it is shown in drawing 
4 (g). Moreover, you may make it deform [ as opposed to / as you may make it drive so that a part 
for a piece flank may be pulled at a counterelectrode side, as you may make it drive so that the 
whole may be pulled by parallel at a counterelectrode side, as the up electrode 21 is shown in 
drawing 4 (a) or it is shown in drawing 4 (b) and (c) and it is further shown in drawing 4 (d) and 
(e) / a counterelectrode ] into a concave or convex. 

[0016] Drawing 5 is the explanatory view showing the example which used the adjustable 
configuration mirror for the ranging section in the camera of this operation gestalt. By detecting by 
the sensor which contained the light which penetrated the lens which only the predetermined base 
length left by the principle of triangular ranging, the ranging section is constituted so that the 
signal which ****s in the distance to a photographic subject can be detected. When it explains 
more concretely, the infrared light from the infrared (IR) light emitting diode 31 is reflected in the 
reflector 32 of the adjustable configuration mirror 1 1, and it passes through the floodlighting lens 
33 and the aperture 34 for floodlighting, and is a photographic subject (in drawing). It irradiates 
that a graphic display is omitted and it is since it is on the extension wire of arrow heads a, b, and 
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c. it is reflected with a photographic subject and the light (an arrow head — a — ' — b — ' — c - 
• - 1 — shown) which passed through the light-receiving aperture 35 and the light-receiving lens 36 
is received by the electric eyes 37, such as PSD, and .it is constituted so that the output may 
detect the distance to a photographic subject. At this time, the lower electrode 22 of the letter 
mirror 1 1 of good deformation is controlled, and a reflector 32 is driven so that it may be 
floodlighted in each direction of a, b, and c. In addition, in drawing 5 , although the condition of 
having scanned the photographic subject used as the measuring object to the line writing direction 
in space is shown, of course, it is possible to also make it scan in the direction of a train. 
Therefore, by using an adjustable configuration mirror, the measuring object can be scanned on a 
photography screen arid the focal distance in each part can be measured. 

[0017] When making such an adjustable configuration mirror drive and it laps with large actuation 
of other power consumption in order to require high tension as mentioned above, there is a 
possibility that it may become it is large and unstable operating [ of actuation control ] the burden 
to a power source. For this reason, with the camera using the adjustable configuration mirror 
concerning this operation gestalt, the timing of actuation is controlled not to lap with large 
actuation of the power consumption of others of a camera. Drawing 6 is a flow chart which shows 
the actuation control at the time of the photography in the camera which used the adjustable 
configuration mirror of this operation gestalt. In drawing 6 , many data memorized by EEPROM14 
of a camera are read first (step S1). Subsequently, a mode selection screen is displayed on the 
mode LCD 9 of the camera shown in drawing 1 , and a photography person performs mode 
selection. Then, the mode chosen by the photography person is checked (step S2). When 
photography mode is not chosen, a power source is made not to be supplied to the armature- 
voltage control circuit section 24 which turns OFF the power source of the actuator of adjustable 
configuration mirrors, such as an actuation power source, among the power sources from the 
power circuit 12 shown in drawing 1 , and is shown in drawing 2 (step S3), and various modes 
chosen after that are processed (step S4). In addition, although there are photography mode, a 
playback mode of a photography image, setting-out mode of various numeric values, the 
communicate mode with the exterior, etc. in mode selection, here explains for convenience the 
case of explanation where photography mode is chosen. 

[0018] When photography mode is chosen, the power source of the actuator of an adjustable 
configuration mirror is turned ON, the sense and deformation condition of a reflector 23 are 
carried out to it being also at the predetermined electrical-potential-difference value beforehand 
read from EEPROM14 to each electrode 22 shown in drawing 2 which constitutes an adjustable 
configuration mirror at an initial state, and a power source is turned OFF after that (step S5). 
Then, stroboscope charge processing is started (step S6). Subsequently, half-push [ release ** ] 
is confirmed, and this processing is wound and returned until half-push [ release ** ] (step S7). 
Ranging processing is performed when half-push [ release ** ] (step S8). 
[0019] Drawing 7 is the flow chart of the ranging processing in the camera which used the 
adjustable configuration mirror of this operation gestalt. In ranging processing, 1 is set to the 
measuring-point counter n as initial processing (step S81). Next, it confirms whether a 
stroboscope is charging or not (step S82), and when it is under charge, it waits until charge is 
completed (step S83). When charge of a stroboscope has not carried out completion or 
stroboscope charge actuation turn on the power source of the actuator of an adjustable 
configuration mirror, and a power source is supplied to the armature-voltage control circuit 
section 24. Each electrode 22 is driven so that the distance of the location (for example, location 
of a, b, or c of drawing 5 ) corresponding to the measuring-point counter n can be measured, and 
the configuration of a reflector 23 may be changed, and (step S84) and the photographic subject 
used as the measuring object in an applicable location are ranged (step S85). And the measured 
value based on the output signal of an electric eye 37 shown in drawing 5 is read (step S86), and it 
stores in the buffer memory 7 shown in drawing 1 temporarily (step S87X 

[0020] Then, 1 is added to the measuring-point counter n (step S88), an applicable location is 
ranged until ranging of all the fields in the photography screen about the photographic subject 
used as the measuring object is completed (until n amounts to 3 in drawing), and processing until it 
stores the measured value in buffer memory 7 is repeated (step S89). In addition, the scan of the 
field in a photography screen may be performed by two-dimensional [ of a line and a train ]. 
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Moreover, the location of a is good also as a location of an initial state among each location of a, 
b, and c f and since what is necessary is just to perform the variation rate to the location of the 
remaining b and c in this case, the predetermined number of a location can also be reduced. 
[0021] Next, the amount of actuation of the predetermined lens which constitutes the image pick- 
up lens system 1 which should.be driven so that the photographic subject of a request location 
may carry out image formation to an image sensor through the taking-lens system 1 shown in 
drawing 1 from each acquired ranging value is computed (step S90), and the power source of the 
actuator of the adjustable configuration mirror 1 1 is turned OFF after that (step S91). Thereby, 
ranging processing (step S8) is completed. 

[0022] In addition, when it is [ stroboscope ] under charge on the occasion of the above- 
mentioned stroboscope charge check Make stroboscope charge suspend and priority is given to ' 
the processing after actuation of an adjustable configuration mirror. After changing the 
configuration of a reflector 23, perform ranging of an applicable location and processing which 
stores the measured value in buffer memory is performed. The amount of actuation of the 
predetermined lens which constitutes the image pick-up lens system 1 from obtained measured 
value is computed (step S84 - step S89), and after turning OFF the power source of the actuator 
of an adjustable configuration mirror (step S91), you may make it resume stroboscope charge. 
[0023] As shown in drawing 6 after ending ranging processing (step S8), photometry processing 
(step S9) is performed. Then, it confirms whether, in the case of speed light photography, a 
stroboscope is charging (step S10), and when it is under charge, it waits until charge is completed 
(step S11). When [ at which it completed at the time / when ] stroboscope charge is completed, it 
waits for processing until all push [ release ** ] (step S12). Moreover, the lens actuator 2 which 
shows drawing 1 makes the taking-lens system 1 drive so that the photographic subject of a 
desired location may carry out image formation to an image sensor 3 through the taking-lens 
system 1 in the meantime from the operation value acquired by ranging processing. In addition, the 
lens actuator 2 also performs, variable power actuation and actuation of the lens which constitutes 
collapsing and the image pick-up lens system 1 from a collapsing position to a camera station 
further for the taking-lens system 1 other than the above-mentioned actuation. 
[0024] Exposure processing is performed when all push [ release ** ] (step S13). In exposure 
processing, based on opening and shutter speed of drawing which were determined according to 
the value acquired by photometry processing, exposure actuation of MEKASHATTA actuation, 
control of an image sensor 3, stroboscope luminescence, etc. is performed, and an image 
processing is performed based on the acquired picture signal (step S14). Then, image display of 
the picturized image is carried out (step S15), and it records on record media, such as a memory 
card, by actuation of a photography person if needed (step S16). In the meantime, the power 
source of the actuator of the adjustable configuration mirror 1 1 holds the OFF condition. And after 
record of image information is completed (step S17), the sense and deformation condition of a 
reflector are initialized with the electrode which turns on the power source of the actuator of the 
adjustable configuration mirror 11, and constitutes the adjustable configuration mirror 11 (step 
S18), after that, the power source of the actuator of the adjustable configuration mirror 11 is 
turned OFF, and photography processing of one piece is completed. 

[0025] Thus, according to the camera using the adjustable configuration mirror of this operation 
gestalt, since current supply to an adjustable configuration mirror and actuation of an adjustable 
configuration mirror are not performed during lens actuation and exposure actuation, actuation by 
which the burden to an electrical power system was stabilized small can be performed. Moreover, 
in order not to drive the current supply adjustable configuration mirror to an adjustable 
configuration mirror during stroboscope charge, even when carrying out a stroboscope activity, the 
burden to an electrical power system is small, and ends. Furthermore, in order not to drive the 
current supply adjustable configuration mirror to an adjustable configuration mirror in image pick- 
up data logging, it does not have an adverse effect on data-logging actuation. In the processing of 
those other than photography mode, since the current supply adjustable configuration mirror to an 
adjustable configuration mirror is not driven, power saving can be carried out that much further 
again. 

[0026] In addition, the camera using the adjustable configuration mirror of this invention is 
applicable also to the configuration which used the adjustable configuration mirror for the image 
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pick-up section in addition to the configuration which forms an adjustable configuration mirror in 
the ranging section like the operation gestalt of drawing 5 . Drawing 8 and 9 are the outline block 
diagrams showing the example which used the adjustable configuration, mirror for the image pick- 
up section in the camera of this operation gestalt. 

[0027] The image pick-up lens system 1 arranged in front of an image sensor is constituted from 
the example of drawing 8 by a lens 41, the adjustable configuration mirror 42, the lens group 43, 
the infrared cut-off filter 44, and the low pass filter 45. And by impressing the electrical potential 
difference according to the distance to the photographic subject acquired through the ranging 
section in the configuration of the reflector of the adjustable configuration mirror 42 to the 
electrode with which the adjustable, configuration mirror 42 was equipped, and making it deform 
into a concave, the power of a reflector can be changed, the focal distance of an image pick-up 
system can be changed, and auto-focusing can be performed. Moreover, the image pick-up lens 
system 1 arranged in front of an image sensor is constituted from the example of drawing 9 by a 
lens 51, the strange adjustable configuration mirror 52 with a good inclination, the lens group 53, 
the infrared cut-off filter 54, and the low pass filter 55. And in the example of drawing 9 , the 
amount of blurring can also be amended by impressing an electrical potential difference to the 
electrode with which the strange adjustable configuration mirror 52 with a good inclination was 
equipped, and leaning it according to the amount of blurring obtained in the reflector of the strange 
adjustable configuration mirror 52 with a good inclination through two angular-velocity sensors 
which detect the angular velocity of the direction of a yaw, and the pitch direction, respectively. 
Thus, if constituted, it can adjust to a desired focal location, without moving the lens groups 43 
and 53 which constitute the image pick-up lens system 1, the part lens driving member etc. can be 
excluded, and a taking-lens configuration can be simplified. 

[0028] And like drawing 8 and the example of 9, also when using an adjustable configuration mirror 
for the image pick-up section Control of the actuation power supply section of an adjustable 
configuration mirror almost like the case where it uses for the ranging section What is necessary is 
just to carry out sequence control so that the adjustable configuration mirror used at the image 
pick-up section during the record to MEKASHATTA actuation, CCD are recording read-out, image 
display, a memory card of an image that were picturized after exposure actuation of stroboscope 
luminescence etc. and exposure processing, etc. may not be driven. Furthermore, what is 
necessary is just to carry out sequence control of the case of the example of drawing 8 so that 
the adjustable configuration mirror used during ranging processing at the image pick-up section 
may not be driven. 

[0029] In addition , even if the thing which can make a reflector drive using electric force, such as a 
configuration driven by the electromagnetic force other than a configuration of driving with 
electrostatic attraction and a thing constituted using the piezo-electric effect, is used for the 
adjustable configuration mirror used for this invention, it is easy to be natural [ a mirror ]. 
[0030] Moreover, the sequence control in this invention is applicable also to the sequence control 
of the camera using the variable-focus lens constituted so that a variable-focus lens might be 
prepared in the lens which constitutes a part of image pick-up system, it might deform into it 
according to the electric force and the focal location of a lens system might be changed into it. 
[0031] Next, the example of a configuration of an adjustable configuration mirror and a variable- 
focus lens applicable to the camera of this invention is explained. 

[0032] First, an adjustable configuration mirror applicable to the camera of this invention is 
explained. Drawing 10 is the outline block diagram of the Kevlar type finder of the digital camera 
using an optical property mirror concerning other examples of the camera of this invention. Of 
course, it can use also for a silver salt film camera. First, the optical property adjustable 
configuration mirror 409 is explained. 

[0033] The optical property adjustable configuration mirror in which the optical property adjustable 
configuration mirror 409 consists of thin film (reflector) 409a by which aluminum coating was 
carried out, and two or more electrode 409b (It is only hereafter called an adjustable configuration 
mirror.) it is — two or more variable resistors by which 411 was connected to each electrode 
409b, respectively — The power source by which 412 was connected with thin film 409a among 
electrode 409b through the variable resistor 41 1 and the electric power switch 413, An arithmetic 
unit for 414 to control the resistance of two or more variable resistors 41 1, and 415,416 and 417 
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are the thermo sensor connected to the arithmetic unit 414, a humidity sensor, and a distance 
robot, respectively, and these are arranged like a graphic display and constitute one optical 
equipment. 

[0034] In addition, each side of an objective lens 902, an ocular 901 and prism 404, the 2 
equilateral rectangular prism 405, a mirror 406, and an adjustable configuration mirror The 
spherical surface which may not be a flat surface and carried out eccentricity to the optical axis 
besides the. spherical surface and the symmetry-of-revolution aspheric surface, a flat surface, the 
symmetry-of-revolution aspheric surface, Or for the field which has the point or line in which the 
aspheric surface which has plane of symmetry, the aspheric surface which has only one plane of 
symmetry, the aspheric surface without plane of symmetry, a free sculptured surface, and 
differential are impossible to carry out what kind of configuration, and what is necessary is just the 
field which can have a certain effect on light also by the reflector or the refracting interface 
further. Hereafter, these fields are named generically and it is called an extended curved surface. 
[0035] Thin film 409a Moreover, for example, P.Rai-choudhury editing, Handbook of 
Michrolithography, Michromachinihg and Michrofabrication and Volume 2:Michromachinirig and Like 
Michrofabrication, P495, Fig.8.58, SPIE PRESS **, Optics Communication, and the membrane 
mirror indicated by 140 volume (1 997) P1 87-190 If an electrical potential difference is impressed 
among two or more electrode 409b, thin film 409a will deform according to electrostatic force, and 
the field configuration will change. By this Deformation the focus adjustment doubled with an 
observers diopter does not come out as much as possible, and according further to a lens 901,902 
and/or prism 404, the 2 equilateral rectangular prism 405, and the temperature and humidity of a 
mirror 406, and change of a refractive index, Or the image formation performance degradation by 
the assembly error of components, such as telescopic motion, deformation and the optical element 
of a lens frame, and a frame, is controlled, and amendment of the aberration always produced in 
focus adjustment in the focus adjustment list proper may be performed. In addition, what is 
necessary is for deformation of thin film 409a to carry out the form of electrode 409b, and just to 
choose it according to a way, as shown in drawing 12 and 13. 

[0036] According to this example, it is refracted in respect of each plane of incidence of an 
objective lens 902 and prism 404, and injection, and is reflected in the adjustable configuration 
mirror 409, and the light from a body penetrates prism 404. It is further reflected with the 2 
equilateral rectangular prism 405 (+ mark in drawing 10 and an optical path shows that a beam of 
light progresses toward the background of space.). It is reflected by the mirror 406 and incidence 
is carried out to an eye through an ocular 901. Thus, aberration of a body side can be made now 
into min by constituting the observation optical system of the camera of this example, and 
optimizing the field configuration and thickness of each of these optical elements in a lens 901,902, 
prism 404,405, and the adjustable configuration mirror 409. 

[0037] That is, the configuration of thin film 409a as a reflector is controlled by changing the 
resistance of each variable resistor 41 1 with the signal from an arithmetic unit 414 so that the 
image formation engine performance may become the optimal. Namely, the signal of the magnitude 
according to the distance to a body is inputted into an arithmetic unit 414 at ambient temperature 
and a humidity list from a thermo sensor 415, a humidity sensor 416, and distance SANSA 417. An 
arithmetic unit 414 so that an electrical potential difference as which the configuration of thin film 
409a is determined may be impressed to electrode 409b that the image formation performance 
degradation by the distance to temperature and surrounding humidity conditions, and a surrounding 
body should be compensated based on these input signals The signal for determining the 
resistance of a variable resistor 41 1 is outputted. Thus, since it is made to transform thin film 
409a, the electrical potential difference, i.e., the electrostatic force, impressed to electrode 409b, if 
the configuration takes various configurations which include the aspheric surface according to a 
situation and the polarity of the electrical potential difference impressed is changed, it can also be 
made into a convex. In addition, what is necessary is for a distance robot 41 7 to move the image 
pick-up lens 403 of a digital camera, to compute the object distance conversely from the location, 
to make it transform an adjustable configuration mirror, and just to make it a focus suit its eye of 
an observer so that you may not be and the high frequency component of the signal of the image 
from a solid state image pickup device 408 may become abbreviation max in that case. 
[0038] Moreover, if thin film 409a is manufactured with synthetic resin, such as polyimide, since 
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the big deformation also by the low battery is possible, it is convenient. In addition, prism 404 and 
the adjustable configuration mirror 409 can be formed in one, and can carry out unitization. 
[0039] Moreover, although the graphic display was omitted, a solid state image pickup device 408, 
may be formed in one according to a lithography process on the substrate of the adjustable 
configuration mirror 409. 

[0040] Moreover, by forming by a plastics mould etc., a lens 901,902, prism 404,405, and a mirror 
406 can form the curved surface of the request configuration of arbitration in preparation, and are 
easy to manufacture. In addition, although lenses 901 and 902 separate and are formed from prism 
404 with the image pick-up equipment of this example, if prism 404 and 405, a mirror 406, and the 
adjustable configuration mirror 409 are designed without forming lenses 901 and 902 so that 
aberration can be removed, prism 404 and 405 and the adjustable configuration mirror 409 will 
become one optical block, and will become easy [ assembly ]. Moreover, if a part or all of a lens 
901,902, prism 404,405, arid a mirror 406 may be produced with glass and constituted in this way, 
still more accurate image pick-up equipment will be obtained. 

[0041] In addition, that may not be right, although an arithmetic unit 414, a thermo sensor 415, a 
humidity sensor 416, and a distance robot 417 are formed and temperature-and-humidity change, 
change of the object distance, etc. were compensated with the adjustable configuration mirror 409 
in the example of drawing 10 . That is, an arithmetic unit 414, a thermo sensor 415, a humidity 
sensor 416, and a distance robot 417 are excluded, and you may make it the adjustable 
configuration mirror 409 amend only diopter change of an observer. 

[0042] Next, another configuration of the adjustable configuration mirror 409 is described. 
[0043] Drawing 1 1 shows other examples of the adjustable configuration mirror 409 applicable to 
the camera of this invention, in this example, piezoelectric-device 409c is infixed between thin film 
409a and electrode 409b, arid these are prepared on susceptor 423. And by changing into each 
electrode 409b of every the electrical potential difference which joins piezoelectric-device 409c, 
piezoelectric-device 409c can be made to produce selectively different telescopic motion, and the 
configuration of thin film 409a can be changed now. As are shown in drawing 12 , and you may be 
this cardiac division and it is shown in drawing 13 , the form of electrode 409b may be rectangle 
division, in addition can choose the thing of a proper form. Among drawing 1 1 , 424 are the 
deflection (Bure) sensor connected to the arithmetic unit 414, for example, detect the deflection 
of a digital camera, and they change the electrical potential difference impressed to electrode 
409b through an arithmetic unit 414 and a variable resistor 41 1 in order to make thin film 409a 
transform so that turbulence of the image by the deflection may be compensated. At this time, the 
signal from a thermo sensor 415, a humidity sensor 416, and a distance robot 417 is also 
simultaneously taken into consideration, and focus doubling, temperature-and-humidity 
compensation, etc. are performed. In this case, since the stress accompanying deformation of 
piezoelectric-device 409c joins thin film 409a, the thickness of thin film 409a is good to be made 
somewhat more thickly and to give suitable reinforcement. 

[0044] Drawing 14 shows the example of further others of the adjustable configuration mirror 409 
applicable to the camera of this invention. This example is the point which consists of 
piezoelectric-device of two sheets 409c, and 409c' made from the ingredient in which the 
piezoelectric device which it interposes between thin film 409a and electrode 409b has the piezo- 
electric property of hard flow, and differs from the example shown in drawing 1 1 . That is, if 
piezoelectric-device 409c and 409c' is made from the ferroelectric crystal, it is arranged so that 
the sense of . a crystallographic axis may become reverse mutually. In this case, since 
piezoelectric-device 409c and 409c is expanded and contracted to hard flow if an electrical 
potential difference is impressed, it becomes stronger than the case of the example which the 
force into which thin film 409a is made to transform showed to drawing 19 , and there is an 
advantage that the form on the front face of a mirror is a lot changeable as a result. 
[0045] As an ingredient used for piezoelectric-device 409c and 409c For example, barium titariate, 
a Rochell salt, Xtal, tourmaline, a potassium dihydrogenphosphate (KDP), Piezo-electric matter, 
such as ammonium dihydrogenphosphate (A DP) and lithium niobate, The polycrystalline substance 
of this matter, the crystal of this matter, the electrostrictive ceramics of the solid solution of 
PbZr03 and PbTi03, There are organic piezo-electricity matter, such as 2 fluoride poly vinyl 
(PVDF), ferroelectrics other than the above, etc., and especially the organic piezo-electricity 
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matter has small Young's modulus, and since the big deformation also by the low battery is 
possible, it is desirable. In addition, if thickness is made into an ununiformity when using these 
piezoelectric devices, it is possible to also make the configuration of thin film 409a deform 
appropriately in the above-mentioned example. 

[0046] Moreover, as construction material of piezoelectric-device 409c and 409c\ giant-molecule 
piezo electric crystals, such as polyurethane, silicone rubber, an acrylic elastomer, PZT, PLZT, and 
polyvinylidene fluoride (PVDF), a cyanidation vinylidene copolymer, the copolymer of vinylidene 
fluoride and trifluoro ethylene, etc. are used. If the organic material which has piezoelectric, the 
synthetic resin which has piezoelectric, the elastomer which has piezoelectric, etc. are used, big 
deformation of an adjustable configuration mirror plane is realized. 

[0047] In addition, when using an electrostriction ingredient, for example, an acrylic elastomer, 
sil icone rubber, etc. for drawing 1 1 and piezoelectric-device 409c of 15, piezoelectric-device 409c 
may be made into the structure which stuck substrate 409c-1 [ another ] and electrostriction 
ingredient 409c-2. 

[0048] Drawing 1 5 shows the example of further others of the adjustable configuration mirror 409 
applicable to the camera of this invention. Piezoelectric-device 409c is pinched by thin film 409a 
and 409d of electrodes, an electrical potential difference is impressed through the actuation circuit 
425 controlled by the arithmetic unit 414 between thin film 409a and 409d of electrodes, and 
further, independently, this consists of this example so that an electrical potential difference may 
be impressed also to electrode 409b prepared on susceptor 423 through the actuation circuit 425 
controlled by the arithmetic unit 414. Therefore, in this example, thin film 409a may be deformed 
into a duplex by the electrostatic force by the electrical potential difference impressed between 
409d of electrodes, and the electrical potential difference impressed to electrode 409b, and has 
the advantage that responsibility is also quicker than which thing shown in the above-mentioned 
example possible [ a nearby deformation pattern many ]. 

[0049] And if the sign of the electrical potential difference between thin film 409a and 409d of 
electrodes is changed, an adjustable configuration mirror can be made to transform into a convex 
and a concave surface. In that case, big deformation may be performed by the piezo-electric 
effect, and detailed configuration change may be performed by electrostatic force. Moreover, 
electrostatic force may mainly be used for deformation of a concave surface at deformation of a 
convex, mainly using the piezo-electric effect. In addition, 409d of electrodes may consist of two 
or more electrodes like electrode 409b. This situation was shown in drawing 15 . In addition, by this 
application, all of the piezo-electric effect, an electrostrictive effect, and electrostriction are 
collectively described as the piezo-electric effect. Therefore, ah electrostriction ingredient shall 
also be included in .piezoelectric material. 

[0050] Drawing 16 shows the example of further others of the adjustable configuration mirror 409 
applicable to the camera of this invention. This example is the thing to which it might be made to 
have made it the configuration of a reflector change using electromagnetic force, and on the 
internal base of susceptor 423, installation immobilization of the periphery section of substrate 
409e to which a permanent magnet 426 consists of silicon nitride or polyimide on a top face is 
carried out, thin film 409a made on metal coats, such as aluminum, is attached to the front face of 
substrate 409e, and it constitutes the adjustable configuration mirror 409. Two or more coils 427 
are arranged in the underside of substrate 409e, and these coils 427 are connected to the 
arithmetic unit 414 through the actuation circuit 428, respectively. Therefore, when the 
respectively suitable current for each coil 427 is supplied from each actuation circuit 428, each 
coil 427 is opposed or adsorbed by the electromagnetic force committed between permanent 
magnets 426, and substrate 409e and thin film 409a are made to transform with the output signal 
from the arithmetic unit 414 corresponding to change of optical system called for in an arithmetic 
unit 41 4 by the signal from each sensor 41 5,41 6,41 7,424. 

[0051] In this case, each coil 427 can pass the current of an amount different, respectively. 
Moreover, there ****** one coil 427, and it attaches a permanent magnet 426 to substrate 409e, 
and you may make it form a coil 427 in the internal base side of susceptor 423. Moreover, a coil 
427 is good to make from technique, such as lithography, and you may. make It put further the iron 
core which consists of a ferromagnetic into a coil 427. 

[0052] In this case, deformation of a request can be given to substrate 409e and thin film 409a by 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2007/01/19 



JP,2002-221751,A [DETAILED DESCRIPTION] 



10/21 V 



changing the volume consistency of the thin film coil 427 by the location, as shown in drawing 1 7 . 
Moreover, there ****** one coil 427 and it may insert in these coils 427 the iron core which 
consists of a ferromagnetic. 

[0053] Drawing 1 8 shows the example of further others of the adjustable configuration mirror 409 
applicable to the camera of this invention. In this example, substrate 409e is made from 
ferromagnetics, such as iron, and thin film 409a as reflective film consists of aluminum etc. In this 
case, since it ends even if it does not prepare a thin film coil, structure is easy and can reduce a 
manufacturing cost. Moreover, if an electric power switch 413 is permuted by the switch for 
power-source [ a change-cum-] closing motion, the direction of the current which flows in a coil 
427 can be changed, and the configuration of substrate 409e and thin film 409a can be changed 
freely. Although drawing 19 shows arrangement of the coil 427 in this example and drawing 20 
shows other examples of arrangement of a coil 427, these arrangement is applicable also to the 
example shown in drawing 16 . In addition, drawing 21 shows arrangement of the permanent 
magnet 426 which is suitable when arrangement of a coil 427 is shown in drawing 20 in the 
example shown in drawing 16 . That is, if a permanent magnet 426 is arranged to a radial as shown 
in drawing 21 , delicate deformation can be given to substrate 409e and thin film 409a compared 
with the example shown in drawing 1 6 . Moreover, when making substrate 409e and thin film 409a 
transform using electromagnetic force in this way ( drawing 1 0 and example of drawing .1 8 ), there 
is an advantage that it can drive by the low battery rather than the case where electrostatic force 
is used. 

[0054] Although the example of the adjustable configuration mirror of above some was described, 
as shown in the example of drawing 15 , two or more kinds of force may be used for making the 
form of a mirror transform. That is, it may use simultaneous [ from / two or more ] among 
electrostatic force, electromagnetic force, the piezo-electric effect, magnetostriction, the 
pressure of a fluid, electric field, a magnetic field, a temperature change, an electromagnetic wave, 
etc., and an adjustable configuration mirror may be made to transform. That is, if an optical 
property adjustable optical element is made using the two or more different actuation approaches, 
big deformation and detailed deformation can be realized simultaneously and an accurate mirror 
plane can be realized. 

[0055] Drawing 22 is an outline block diagram of an image pick-up system used for the image pick- 
up system using the adjustable configuration mirror 409 applicable to a camera concerning the 
example of further others of this invention, for example, the digital camera of a cellular phone, a 
capsule endoscope, an electronic endoscope, the digital camera for personal computers, the digital 
camera for PDA, etc. The image pick-up system of this example constitutes one image pick-up 
unit 104 from the adjustable configuration mirror 409, a lens 902, a solid state image pickup device 
408, and a control system 103. In the image pick-up unit 902 of this example, it is condensed in 
the adjustable configuration mirror 409, and image formation of the light from the body which 
passed along the lens 102 is carried out on a solid state image pickup device 408. The adjustable 
configuration mirror 409 is a kind of ah optical property adjustable optical element, and is also 
called the adjustable focal mirror. 

[0056] Even if the object distance changes, focus doubling can be carried out by making the 
adjustable configuration mirror 409 transform, and it is not necessary to drive a lens by a motor 
etc., and according to this example, it excels in respect of low-power[ a miniaturization, 
lightweight-izing and ]-izing. Moreover, the image pick-up unit 104 can be used in all the examples 
as an image pick-up system of this invention. Moreover, a zoom, the image pick-up system of 
variable power, and optical system can be made from using two or more adjustable configuration 
mirrors 409. In addition, drawing 22 shows the example of a configuration of a control system 
including the booster circuit of the transformer which used the coil for the control system 103. 
You miniaturize, if especially a laminating mold piezoelectric transformer is used. Although a 
booster circuit can be used for the adjustable configuration mirror and variable-focus lens which 
use all the electrical and electric equipment of this invention, it is useful to the adjustable 
configuration mirror in the case of using especially electrostatic force and the piezo-electric 
effect, and a variable-focus lens. 

[0057] Drawing 23 is the outline block diagram of the adjustable configuration mirror 188 which 
takes a fluid 161 in and out by the micropump 180, and is made to transform a lens side 
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concerning the example of further others of an adjustable configuration mirror applicable to the 
camera of this invention. According to this example, there is a merit that it becomes possible to 
make a lens side transform greatly. A micropump 180 is a small pump made with the technique of a 
micro machine, and it is constituted so that it may move by power. The fluid 161 is inserted 
between the transparence substrate 163 and the elastic body 164; As an example of the pump 
made with the technique of a micro machine, there are a thing using heat deformation, a thing 
using piezoelectric material, a thing using electrostatic force, etc. 

[0058] Drawing 24 is the outline block diagram showing one example of a micropump applicable to 
the camera of this invention. In the micropump 180 of this example, a diaphragm 181 vibrates 
according to electric force, such as electrostatic force and the piezo-electric effect. In drawing 

24 , the example which vibrates according to electrostatic force is shown, and 182,183 are an 
electrode among drawing 24 . Moreover, the dotted line shows the diaphragm 181 when deforming. 
Two valves 184,185 open and close and a fluid 161 is sent to the left from the right with an 
oscillation of a diaphragm 181, 

[0059] In the adjustable configuration mirror 188 of this example, it functions as an adjustable 
configuration mirrpr because the reflective film 189 deforms into irregularity according to the 
amount of a fluid 161. The adjustable configuration mirror 188 is driven by the fluid 161. As a fluid, 
the organic substance, such as a silicone oil, air, water, and jelly, and an inorganic substance can 
be used. 

[0060] In addition, in an adjustable configuration mirror, a variable-focus lens, etc. using 
electrostatic force and the piezo-electric effect, high tension may be needed for actuation. In that 
case, as shown, for example in drawing 22 , it is good to constitute a control system using the 
transformer for pressure up, or a piezoelectric transformer. Moreover, if thin film 409a for an echo 
is prepared also in the part not deforming, when measuring the configuration of an adjustable 
configuration mirror with an interferometer etc., it can be used as datum level and is convenient. 
[0061] Next, a variable-focus lens applicable to the camera of this invention is explained. Drawing 

25 is drawing showing the theoretic configuration of a variable-focus lens applicable to the camera 
of this invention. 1st lens 512a in which this variable-focus lens 51 1 has the lens sides 508a and 
508b as the 1st and 2nd field, It has 2nd lens 512b which has the lens sides 509a and 509b as the 
3rd and 4th field, and the macromolecule distribution liquid crystal layer 514 prepared through 
transparent electrodes 513a and 513b among these lenses, and incident light is completed through 
the 1st and 2nd lens 512a and 512b. It connects with AC power supply 516 through a switch 515, 
and is made for transparent electrodes 513a and 513b to impress alternating current electric field 
to the macromolecule distribution liquid crystal layer 514 selectively. In addition, the 
macromolecule distribution liquid crystal layer 514 has and constitutes many minute 
macromolecule eels 518 of the configuration of arbitration, such as a globular shape and a 
polyhedron, which contain the liquid crystal molecule 517, respectively, and the macromolecule and 
the liquid crystal molecule 517 which constitute the macromolecule eel 518 make it in agreement 

[ volume / the ] with the sum of the volume occupied, respectively. 

[0062] Here, the magnitude of the macromolecule eel 518 is 2 nm<=D<=lambda when spherical and 
setting to lambda wavelength of the light which uses the diameter D of the average, for example / 
5.— (1) 

It carries but. That is, since the magnitude of the liquid crystal molecule 51 7 is about 2nm or more, 
the lower limit of the average diameter D may be 2nm or more. Moreover, although the upper limit 
of D is dependent also on thickness t of the macromolecule distribution liquid crystal layer 514 in 
the direction of an optical axis of a variable-focus lens 511, if large compared with lambda, since 
light will be scattered about and the macromolecule distribution liquid crystal layer 514 will become 
opaque in the interface of the macromolecule eel 518 according to the difference of the refractive 
index of a macromolecule, and the refractive index of the liquid crystal molecule 517, it carries out 
. to lambda/5 or less preferably so that it may mention later. High degree of accuracy may not be 
required depending on the optical product for which a variable-focus lens is used, and D is then 
good at below lambda. In addition, the transparency of the macromolecule distribution liquid crystal 
layer 514 gets so bad that thickness t is thick. 

[0063] Moreover, an optically, uniaxial pneumatic liquid crystal molecule is used for the liquid 
crystal molecule 517. The index ellipsoid of this liquid crystal molecule 517 serves as a 
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configuration as shown in drawing 26 , and is nox=noy=no. — It is (2). However, no shows the 
refractive index of an ordinary ray and nox and noy show the refractive index of the direction of in 
the field containing an ordinary ray which intersects perpendicularly mutually. 
[0064] Here, in the condition of not impressing electric field for a switch 515 to OFF 514, i.e., a 
macromolecule distribution liquid crystal layer, as shown in drawing 25 t since the liquid crystal 
molecule 517 has turned to various directions, the refractive index of the macromolecule 
distribution liquid crystal layer 514 to incident light is high, and serves as a strong lens of 
refractive power.. On the other hand, if alternating current eiectric field are impressed to the 
macromolecule distribution liquid crystal layer 514 by setting a switch 515 to ON as shown in 
drawing 27 , since orientation of the liquid crystal molecule 517 is carried out so that the direction 
of a major axis of an index ellipsoid may become parallel to the optical axis of a variable-focus lens 
51 1, a refractive index will become low and it will serve as a weak lens of refractive power. 
[0065] In addition, the electrical potential difference impressed to the macromolecule distribution 
liquid crystal layer 514 can also be changed jgradually or continuously with a variable resistor 519, 
as shown in drawing 28 . Since orientation of the liquid crystal molecule 517 is carried out so that 
the ellipse major axis may become parallel to the optical axis of a variable-focus lens 51 1 
gradually, it can change refractive power gradually or continuously, as applied voltage will become 
high, if it does in this way. 

[0066] Here, average refractive-index nLC of the liquid crystal molecule 517 of the condition 
shown in drawing 25 , i.e., the condition of not impressing electric field to the macromolecule 
distribution liquid, crystal layer 514, is /3**nLC about (nox+noy+nZ), when the refractive index of 
the direction of a major axis of an index ellipsoid is set to nz, as shown in drawing 26 . It becomes 
— (3). Moreover, the average refractive index nLC in case the above-mentioned (2) formula is 
realized expresses nz as the refractive index ne of an extraordinary ray, and is (2 no+ne)/3**nLC. 
— 1 It is given by (4). When the refractive index of the macromolecule with which the refractive 
index nA of the macromolecule distribution liquid crystal layer 514 constitutes the macromolecule 
eel 518 at this time is set to nP and the rate of the volume of the liquid crystal molecule 517 
occupied for the volume of the macromolecule distribution liquid crystal layer 514 is set to ff, it is 
nA=ff-nLC'+(1-ff) nP by Maxwell Garnett's principle. — It is given by (5). 

[0067] Therefore, as shown in drawing 28 , when the radius of curvature of the field inside Lenses 
512a and 512b, i.e., the field by the side of the macromolecule distribution liquid crystal layer 514, 
is set to R1 and R2, respectively, the focal distance f1 of a variable-focus lens 511 is 1/f1= (nA-1) 
(1/R1-1 / R2). — It is given by (6). In addition, R1 and R2 are taken as forward, when center of 
curvature is in an image point side. Moreover, the refraction by the field of the outside of Lenses 
512a and 512b is removed. That is, the focal distance of the lens only by the macromolecule 
distribution liquid crystal layer 514 is given by (6) formulas. 

[0068] The average refractive index of an ordinary ray Moreover, (nox+noy) / 2=no* — The 
refractive index nB of the macromolecule distribution liquid crystal layer 514 of the condition 
shown in (7), then drawing 27 , Le., the condition of having impressed electric field to the 
macromolecule distribution liquid crystal layer 514, nB=ff-no'+(1-ff) nP — The focal distance f2 of 
the lens only by the macromolecule distribution liquid crystal layer 514 in this case since it is given 
by (8) is 1/f2= (nB-1) (1/R1-1 / R2). It is given by —(9). In addition, the focal distance in the case 
of impressing a low electrical potential difference serves as a value between the focal distance f1 
given by (6) formulas, and the focal distance f2 given by (9) formulas rather than it can set in the 
macromolecule distribution liquid crystal layer 514 at drawing 27 . 

[0069] The rate of change of the focal distance by the macromolecule distribution liquid crystal 
layer 514 from the above (6) and (9) types is |(f2-f1)/f2|=|(nB-nA)/(nB-1) |. — It is given by (10). 
Therefore, what is necessary is just to enlarge |nB~nA|, in order to enlarge this rate of change. 
Here, it is nB~nA=ff (no' - nLC). — Since it is (11), if |no -nLC | is enlarged, rate of change can 
be enlarged. Practical, since nB is 1.3 to about two, it is 0.01 <=|no'-nLC|<=10. — Since the focal 
distance by the macromolecule distribution liquid crystal layer 514 is changeable 0.5% or more at 
the time of (12), then ff=0.5, an effective variable-focus lens can be obtained. In addition, |no'-nLC 
| cannot exceed 10 from a limit of the liquid crystal matter. 

[0070] Next, the antecedent basis of the upper limit of the above-mentioned (1) formula is 
explained. "Solar Energy Materials and Solar Cells" 31 volumes, Wilson and Eck, 1993, and the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2007/01/19 



JP,2002-221751,A [DETAILED DESCRIPTION] 



13/21 ^— v 



197~214th of Eleevier Science PublishersB.v. issuance Change of the permeability tau when 
changing the magnitude of macromolecule distribution liquid crystal-is shovyn in a page and 
"Transmission variation using scattering/transparent switching films/' And the 206th of this . 
reference To a page and drawing 6 When the radius of macromolecule distribution liquid crystal is 
set to r and it is referred to as t= 300 micrometers, ff=0.5, nP =1.45, nLC=1.585, and lambda= 
500nm, permeability tau Becoming tau**90% at the time of r= 5nm (D=lambda/50, D-t=lambda, 6 
micrometers (however, the same of the unit of D and lambda being said of nm and the following)), 
and becoming tau**50% with a theoretical value, at the time of r= 25nm (D=lambda/10) is shown. 
[0071] Here, if the permeability tau in t= 150 micrometers is presumed assuming that permeability 
tau will change with the exponential function oft if the case of t= 150 micrometers is presumed, it 
will become tau**71% at the time of r= 25nm (D=lambda/10, D-t=lambda, 15 micrometers). 
Moreover, in the case of t= 75 micrometers, it becomes tau**80% similarly at the time of r= 25nm 
(D=lambda/10, D-t=lambda, 7.5 micrometers). 

[0072] D-t<=lambda from these results, 15 micrometers — If it is (13), tau will become 70% - 80% 
or more, and will be used enough as a lens. It follows, for example, in the case of t= 75 
micrometers, it is D<=lambda/5, and sufficient permeability will be obtained. 
[0073] Moreover, the permeability of the macromolecule distribution liquid crystal layer 514 
becomes so good that the value of nP is close to the value of nl_C\ On the other hand, if it 
becomes the value from which no' and nP differ, the permeability of the macromolecule distribution 
liquid crystal layer 514 will worsen. It is nP= (no'+nl_C')/2 that the permeability of the 
macromolecule distribution liquid crystal layer 514 becomes good on the average in the state of 
the condition of drawing 25 and drawing 27 . — It is a time of satisfying (14). 

[0074] Here, since a variable-focus lens 511 is used as a lens, its higher one where permeability is 
almost the same is good also in the state of the condition of drawing 25 , or drawing 27 . for that 
purpose — although the ingredient of the macromolecule which constitutes the macromolecule eel 
518, and the ingredient of the liquid crystal molecule 517 have a limit — - practical — no — 
'<=nP<=nLC — (15) — then, it is good. 

[0075] If the above-mentioned (14) formula is satisfied, the above-mentioned (13) formula will be 
eased further, and they are D-t<=lambda and 60 micrometers. — What is necessary is just (16). 
Since a reflection factor is proportional to the square of a refractive-index difference according to 
Fresnel's reflective rule, the echo of the light in the boundary of the macromolecule and the liquid 
crystal molecule 517 which constitute the macromolecule eel 518, i.e., reduction of the 
permeability of the macromolecule distribution liquid crystal layer 514, is because it is proportional 
to the square of the difference of the refractive index of the above-mentioned macromolecule and 
the liquid crystal molecule 517 about. 

[0076] The above is D-t<=lambda t 15 micrometers (1.585-1.45), and 2/(nu-nP) 2, when it more 
generally formulizes, although it was the case of no'**1.45 and nLC'**1.585. What is necessary is 
just — (17). However, 2 (nu~nP) is the larger one among 2 (nl_C - nP) and 2 (no' - nP). 
[0077] Moreover, although the one where the value of ff is larger is good, since the volume of a 
macromolecule serves as zero and it becomes impossible to form the macromolecule eel 518 in 
ff=1 in order to enlarge focal distance change of a variable-focus lens 51 1, it is 0.1 <=ff<=0.999. — 
It is referred to as (18). On the other hand, since tau improves so that ff is small, the above- 
mentioned (17) formula is 4x10-6[mum] 2 <= D-t<=lambda, 45 micrometers (1.585-1,45), and 2/ 
(nu-nP) 2 preferably. — It is referred to as (19). In addition, since it is t=D, and D is 2nm or more 
as mentioned above so that clearly [ the lower limit of t ] from drawing 25 , the lower limit of D-t 
becomes 2 (2x10 to 3 micrometer), 4x10-6[mum]2 [ i.e., ]. 

[0078] In addition, that the approximation which expresses the optical property of the matter with 
a refractive index is realized is the case that D is larger than 10nm - 5nm as indicated by the 58th . 
page of Mukai [ "whom an Iwanami science library 8 asteroid comes" ] right work, 1994, and the 
Iwanami Shoten issuance. Moreover, if D exceeds 500lambda, since dispersion of the light in the 
interface of the macromolecule and the liquid crystal molecule 517 which dispersion of light 
becomes geometric and constitute the macromolecule eel 518 will increase according to Fresnel's 
reflective type, D is 7nm<=D<=500lambda practical. — It is referred to as (20). 
[0079] Drawing 29 shows the configuration of the image pick-up optical system for the digital 
cameras using the variable-focus lens 51 1 shown in drawing 28 . In this image pick-up optical 
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system, image formation of the objective (not shown) image is carried out through drawing 521, a 
variable-focus lens 511, and a lens 522 on the solid state image pickup device 523 which consists 
of CCD. In addition, the graphic display of a liquid crystal molecule is omitted in drawing 37 . 
[0080] According to this image pick-up optical system, the alternating voltage impressed to the 
macromolecule distribution liquid crystal layer 514 of a variable-focus lens 51 1 with a variable 
resistor 519 is adjusted, and it becomes more possible [ without moving a variable-focus lens 51 1 
and a lens 522 in the direction of an optical axis ] than changing the focal distance of a variable- 
focus lens 51 1 to make it focus continuously to the object distance from infinite distance to 
600mm for example. 

[0081] Drawing 30 is drawing showing the configuration of an example of an adjustable focal 
diffracted-light study component applicable to the camera of this invention. The 1st transparence 
substrate 532 which has the 1st and 2nd field 532a and 532b where this adjustable focal . 
diffracted-light study component 531 is parallel, It has the 2nd transparence substrate 533 which 
has the 3rd field 533a and 4th flat field 533b in which the ring-like diffraction grating of the shape 
of a cross-section serration wave which has the channel depth of the wavelength order of light 
was formed, and outgoing radiation of the incident light is carried out through the 1st and 2nd 
transparence substrate 532,533. Between the 1st and 2nd transparence substrate 532,533, the 
giant-molecule distribution liquid crystal layer 514 is similarly formed through transparent 
electrodes 513a and 513b with drawing 25 having explained, transparent electrodes 513a and 51 3b 
are connected to AC power supply 516 through a switch 515, and it is made to impress alternating 
current electric field to the giant-molecule distribution liquid crystal layer 514. 
[0082] The beam of light which carries out incidence to the adjustable focal diffracted-light study 
component 531 in this configuration is psintheta=mlambda, when the grid pitch of 3rd field 533a is 
set to p and m is made into an integer. Outgoing radiation only of the include angle theta which fills 
— (21) is deflected and carried out. Moreover, when the refractive index of h and the transparence 
substrate 33 is set to n33 for a channel depth and k is made into an integer, it is h(nA~n33) 
=mlambda. — (22) h(nB~n33) =klambda — If (23) is filled, diffraction efficiency becomes 100% on 
wavelength lambda, and generating of the flare can be prevented. 

[0083] Here, it is h(nA-nB)=(m-k)lambda when the difference of the both sides of the above (22) 
and (23) types is searched for. — (24) is obtained. If [ follow, for example, ] lambda= 500nm, 
nA=1.55, and nB=1.5, it will be set to 0.05h= (m-k) and 500nnri, and it will be set to h= lOOOOnm = 
10 micrometers if m= 1 and k= 0. In this case, the refractive index n33 of the transparence 
substrate 533 should just be n33=1.5 from the above-mentioned (22) formula. Moreover, if the grid 
pitch p in the periphery of the adjustable focal diffracted-light study component 531 is set to 10 
micrometers, it becomes theta**2.87 degrees and the f number can obtain the lens of 10. 
[0084] Since this adjustable focal diffracted-light study component 531 changes the optical path 
length by turning on and off of the applied voltage to the macromolecule distribution liquid crystal 
layer 514, it can be used for the flux of light of a lens system arranging for example, into the part 
which is not parallel, and performing focus adjustment, or can be used for changing the focal 
distance of the whole lens system etc. 

[0085] In addition, it sets in this operation gestalt and the above-mentioned (22) - (24) type is 
0.7mlambda<=h(nA-n33) <=1.4mlambda practically. — (25) 0.7k lambda<=h (nB-n33) <=1.4klambda 
— (26) 0.7 (m-k) lambda<=h (nA-nB) <=1.4(m-k) lambda — What is necessary is just to fill (27). 
[0086] Moreover, there is also a variable-focus lens using a twist pneumatic liquid crystal. Drawing 
31 and drawing 32 are what shows the configuration of the adjustable focal glasses 550 in this 
case. A variable-focus lens 551 Lenses 552 and 553 and the orientation film 539a and 539b 
prepared through transparent electrodes 513a and 513b, respectively on the inner surface of these 
lenses, The twist pneumatic liquid crystal layer 554 prepared between these orientation film is had 
and constituted, the transparent electrodes 513a and 513b are connected to AC power supply 516 
through a variable resistor 519, and it is made to impress alternating current electric field to the 
twist pneumatic liquid crystal layer 554. 

[0087] In this configuration, if the electrical potential difference impressed to the twist pneumatic 
liquid crystal layer 554 is made high, the liquid crystal molecule 555 serves as a homeotropic 
orientation, as shown in drawing 32 , compared with the case where it is in the twist pneumatic 
condition that the applied voltage shown in drawing 31 is low, the refractive index of the twist 
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pneumatic liquid crystal layer 554 will become small, and a focal distance will become long. 
[0088] Here, since it is necessary to make it sufficiently small in same extent compared with the 
wavelength lambda of light the spiral pitch P of the liquid crystal molecule 555 in the twist 
pneumatic condition shown in drawing 31 is 2 nm<=P<=2lambda/3, for example. — It is referred to 
as (28). In addition, the lower limit of this condition is decided by liquid crystal molecular size, and 
it is the value which needs a upper limit in order that the twist pneumatic liquid crystal layer 554 
may act as an isotropic medium in the state of drawing 31 when incident light is the natural light, 
and if the conditions of this upper limit are not fulfilled, a variable-focus lens 551 will turn into a 
lens from which a focal distance differs according to the polarization direction, and only the image 
which this accumulated, and the double image was formed and faded will be obtained. 
[0089] Drawing 33 (a) shows the configuration of adjustable angle-of-deviation prism applicable to 
the camera of this invention. This adjustable angle-of-deviation prism 561 has the 1st 
transparence substrate 562 by the side of the incidence which has the 1st and 2nd field 562a and 
562b, and the 2nd parallel plate-like transparence substrate 563 by the side of the outgoing 
radiation which has the 3rd and 4th field 563a and 563b. Inner surface (2nd field) 562b of the 
transparence substrate 562 by the side of incidence is formed in the shape of Fresnel, and forms 
the macromolecule distribution liquid crystal layer 514 through transparent electrodes 513a and 
513b similarly with drawing 25 having explained between this transparence substrate 562 and the 
transparence substrate 563 by the side of outgoing radiation. It connects with AC power supply 
516 through a variable resistor 519, and transparent electrodes 513a and 513b impress alternating 
current electric field to the macromolecule distribution liquid crystal layer 514 by this, and control 
the angle of deviation of the light which penetrates the adjustable angle-of-deviation prism 561. In 
addition, in drawing 33 (a), although inner surface 562b of the transparence substrate 562 was 
formed in the shape of Fresnel, as shown in drawing 33 (b), it can also form in the shape of [ which 
could also form in the shape of / which has the inclined plane which made the inner surface of the 
transparence substrates 562 and 563 incline relatively / usual / prism, or was shown in drawing 
30 ] a diffraction grating, for example. In forming in the shape of a diffraction grating, the above- 
mentioned (21) - (27) type is applied similarly. 

[0090] The adjustable angle-of-deviation prism 561 of this configuration can be effectively used as 
objects for the Bure prevention, such as a TV camera, a digital camera, a film camera, and a 
binocular. In this case, in order to raise the engine performance further, as the deflection direction 
is changed, for example, two adjustable angle-of-deviation prism 561 is shown in drawing 34 , it is 
desirable, although considering as the vertical direction is desirable as for the refraction direction 
(the deflection direction) of the adjustable angle-of-deviation prism 561 to arrange so that angle of 
refraction may be changed towards the upper and lower sides and right and left intersecting 
perpendicularly. In addition, the graphic display of a liquid crystal molecule is omitted in drawing 33 
and drawing 34 . 

[0091] Drawing 35 shows the adjustable focal mirror as a variable-focus lens applicable to the 
camera of this invention. This adjustable focal mirror 565 has the 1st transparence substrate 566 
which has the 1st and 2nd field 566a and 566b, and the 2nd transparence substrate 567 which has 
the 3rd and 4th field 567a and 567b. It forms plate-like or in the shape of a lens, and transparent 
electrode 513a is prepared in inner surface (2nd field) 566b, and the 2nd transparence substrate 
567 forms inner surface (3rd field) 567a in the shape of a concave surface, and the 1st 
transparence substrate 566 gives the reflective film 568 on this concave surface, and prepares 
transparent electrode 513b on this reflective film 568 further. Between transparent electrode 513a 
and 513b, the giant-molecule distribution liquid crystal layer 514 is similarly formed with drawing 
25 having explained, these transparent electrodes 513a and 513b are connected to AC power 
supply 516 through a switch 515 and a variable resistor 519, and it is made to impress alternating 
current electric field to the giant-molecule distribution liquid crystal layer 514. In addition, the 
graphic display of a liquid crystal molecule is omitted in drawing 35 . 

[0092] According to this configuration, since the beam of light which carries out incidence from 
the transparence substrate 566 side serves as an optical path which turns up the macromolecule 
distribution liquid crystal layer 514 with the reflective film 568, while being able to give an 
operation of the macromolecule distribution liquid crystal layer 514 twice, the focal location of the 
reflected light is changeable by changing the applied voltage to the macromolecule distribution 
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liquid crystal layer 514. In this case, since the beam of light which carried out incidence to the 
adjustable focal mirror 565 penetrates the macromolecule distribution liquid crystal layer 514 
twice, t, then each above-mentioned formula can be similarly used for it for the twice of the 
thickness of the macromolecule distribution liquid crystal layer 514. In addition, the inner surface 
of the transparence substrates 566 or 567 can be. made into the shape of a diffraction grating as 
shown in drawing 30 , and thickness of the macromolecule distribution liquid crystal layer 514 can 
also be made thin. If it does in this way, there is an advantage which can lessen the scattered light 
more. 

[0093] In addition, although it was made to impress alternating current electric field to liquid 
crystal in the above explanation, using AC power supply 516 as a power source in order to prevent 
degradation of liquid crystal, direct-current electric field can be impressed to liquid crystal using 
DC power supply. Moreover, it is good also by changing - frequency or the temperature of liquid 
crystal in the frequency of the electric field applied to liquid crystal as an approach of changing 
the direction of a liquid crystal molecule, besides changing an electrical potential difference, and 
the strength of the magnetic field applied to liquid crystal. In the operation gestalt shown above, 
macromolecule distribution liquid crystal is not liquefied, and since there is also a thing near a 
solid-state, one side of the transparence substrate [ in / on the other hand / the transparence 
substrate / in / on the other hand / drawing 33 (a) / 563 of the transparence substrate 532, a 
lens 538 and a lens 552,553 and drawing 33 (b) ] 562,563 of Lenses 512a and 512b and one side of 
the transparence substrate 566,567 may not be in that case. 

[0094] Drawing 36 is an outline block diagram of the image pick-up unit 141 using a variable-focus 
lens 140 applied to a pan applicable to the camera of this invention at other examples. The image 
pick-up unit 141 can be used as an image pick-up system of this invention. The lens 102 and the 
variable-focus lens 140 constitute the image pick-up lens from this example. And the image pick- 
up unit 141 consists of this image pick-up lens and solid state image pickup device 408. A 
variable-focus lens 140 is with the transparence member 142 and the soft transparence matter 
143, such as synthetic resin with piezoelectric, and is constituted on both sides of the fluid or the 
jelly-like matter 144 which penetrates light. 

[0095] As a fluid or jelly-like matter 144, a silicone oil, India rubber, jelly, water, etc. can be used. 
The transparent electrode 145 is formed in both sides of the transparence matter 143, by applying 
an electrical potential difference through circuit 103', the transparence matter 143 deforms 
according to the piezo-electric effect of the transparence matter 143, and the focal distance of a 
variable-focus lens 140 changes. Therefore, according to this example, a focus is made without 
moving optical system by a motor etc., even when the object distance changes, and small, a light 
weight, and power consumption are excellent in few points. 

[0096] In addition, it is the cylinder in which 145 accumulate a transparent electrode among 
drawing 36 , and 146 accumulates a fluid. Moreover, as construction material of the transparence 
matter 143, giant^molecule piezo electric crystals, such as polyurethane, silicone rubber, an acrylic 
elastomer, PZT, PLZT, and polyvinylidene fluoride (PVDF), a cyanidation vinylidene copolymer, the 
copolymer of vinylidene fluoride and trifluoro ethylene, etc. are used. If the organic material which 
has piezoelectric, the synthetic resin which has piezoelectric, the elastomer which has 
piezoelectric, etc. are used, big deformation of a variable-focus lens side is realized. It is good for 
a variable-focus lens to use a transparent piezoelectric material. 

[0097] In addition, in the example of drawing 36 , instead of forming SHIRINNDA 146, a variable- 
focus lens 140 may be made into the structure which formed the exchange member 147 and 
omitted the cylinder 146, as shown in drawing 37 . The exchange member 147 sandwiches a 
transparent electrode 145 in between, and is fixing some circumference parts of the transparence 
matter 143. A cylinder 146 becomes unnecessary, in order according to this example to deform so 
that the volume of the variable-focus lens 140 whole may not change as shown in drawing 38 even 
if the transparence matter 143 deforms by applying an electrical potential difference to the 
transparence matter 143. In addition, among drawing 37 and 38, 148 are a deformable member and 
are made of synthetic resin or a metal of the shape of an elastic body and an accordion partition 
etc. 

[0098] If an electrical potential difference is impressed to reverse in the example shown in drawing 
36 and drawing 37 , since the transparence matter 143 deforms into the reverse sense, it can also 
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be made a concave lens. In addition, when using an electrostriction ingredient, for example, an 
acrylic elastomer, silicone rubber, etc. for the transparence matter 143, it is good to make the 
transparence matter 143 into the structure which stuck the transparence substrate and the 
electrostriction ingredient. 

[0099] Drawing 39 is the outline block diagram of the variable-focus lens 162 which takes a fluid 
161 in and out by the micropump 160, and is made to transform a lens side concerning the 
example of further others of a variable-focus lens applicable to the camera of this invention. A 
micropump 160 is a small pump made with the technique of a micro machine, and it is constituted 
so that it may move by power. The fluid 161 is inserted between the transparence substrate 163 
and the elastic body 164. 165 are a transparence substrate for protecting an elastic body 164, and 
it is not necessary to prepare them among drawing 39 . As an example of the pump made with the 
technique of a micro machine, there are a thing using heat deformation, a thing using piezoelectric 
material, a thing using electrostatic force, etc. 

[0100] And what is necessary is just to use two micropumps 180 as shown by drawing 24 like the 
micropump 160 used for the variable-focus lens shown in drawing 39 . 

[0101] In addition, in the variable-focus lens using electrostatic force and the piezo-electric effect 
etc., high tension may be needed for actuation. In that case, it is good to constitute a control 
system using the transformer for pressure up, or a piezoelectric transformer. If especially a 
laminating mold piezoelectric transformer is used, you do small. 

[0102] Drawing 40 is other examples of an optical property adjustable optical element applicable to 
the camera of this invention, and is the outline block diagrams of the variable— focus lens 201 using 
piezoelectric material 200. The same ingredient as the transparence matter 143 is used for 
piezoelectric material 200, and piezoelectric material 200 is formed on the transparent and soft 
substrate 202. In addition, it is desirable to use synthetic resin and an organic material for a 
substrate 202. In this example, by applying an electrical potential difference to piezoelectric 
material 200 through two transparent electrodes 59, piezoelectric material 200 deforms and has 
the operation as a convex lens in drawing 40 . 

[0103] The form of a substrate 202 is beforehand formed in convex. In addition, and the inside of 
two transparent electrodes 59, When the magnitude of one [ at least ] electrode was changed with 
the substrate 202, for example, one transparent electrode 59 was made smaller than a substrate 
202 and an electrical potential difference is cut As shown in drawing 41 , only the predetermined 
part which two transparent electrodes 59 counter deforms into a concave, and comes, to have an 
operation of a concave lens, and it operates as a variable-focus lens. At this time, since a 
substrate 202 deforms so that the volume of a fluid 161 may not change, it has the merit that a 
liquid pool 168 becomes unnecessary. 

[0104] In this example, some substrates holding a fluid 161 are made to deform with piezoelectric 
material, and a big merit is in the place which made the liquid pool 168 unnecessary. In addition, 
although it is being able to say also to the example of drawing 39 , the transparence substrate 
163,165 may be constituted as a lens, or may consist of flat surfaces. 

[0105] Drawing 42 is the example of further others of an optical property adjustable optical 
element applicable to the camera of this invention, and is the outline block diagram of the variable- 
focus lens using the sheet metal 200A and 200B of two sheets which consists of piezoelectric 
material. The variable-focus lens of this example is reversing the directivity of the ingredient of 
sheet metal 200A and 200B, enlarges deformation and has the merit that a big adjustable focusing 
range is obtained. In addition, 204 are the transparence substrate of a lens configuration among 
drawing 42 . Also in this example, the transparent electrode 59 on the right-hand side of space is 
formed smaller than a substrate 202. 

[0106] In addition, in the example of drawing 40 - drawing 42 , thickness of a substrate 202 and 
sheet metal 200,200A and 200B may be made into an ununiformity, the deformation when applying 
an electrical potential difference may carry out, and a way may be controlled. If it is made such, 
aberration amendment of a lens etc. can be carried out and it is convenient. 
[0107] Drawing 43 is the outline block diagram showing the example of further others of a 
variable-focus lens applicable to the camera of this invention. The variable-focus lens 207 of this 
example is constituted using the electrostriction ingredients 206, such as silicone rubber and an 
acrylic elastomer. Since the electrostriction ingredient 206 will be extended in the vertical 
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direction and will be shrunken by the longitudinal direction as shown in drawing 44 if according to 
the configuration of this example it acts as a convex lens and an electrical potential difference is 
raised as shown in drawing 43 when an electrical potential difference is low, a focal distance is 
extended. Therefore, it operates as a variable-focus lens. According to the variable-focus lens of 
this example, since a large power source is not needed, there is a -merit that power consumption is 
small and ends. 

[0108] Drawing 45 is the example of further others of an optical property adjustable optical 
element applicable to the camera of this invention, and is the outline block diagram of the variable- 
focus lens using the photograph NIKARU effectiveness. The azobenzene 210 is inserted with the 
transparence elastic body 208,209, and ultraviolet radiation is irradiated to the variable-focus lens 
214 of this example by the azobenzene 210 via the transparent spacer 211. Main wavelength of 
212,213 is sources of ultraviolet radiation, such asJambdal, Iambda2 [ LED ], for example, 
ultraviolet, and ultraviolet semiconductor laser, among drawing 45 , respectively. 
[0109] In this example, if main wavelength is irradiated by the azobenzene of the trans form which 
the ultraviolet radiation of lambda 1 shows to drawing 46 (a), an azobenzene 210 will change to the 
cis form shown in drawing 46 (b), and the volume will decrease. For this reason, the configuration 
of a variable-focus lens 214 becomes thin, and a convex Jens operation decreases. On the other 
hand, the ultraviolet radiation of lambda 2 will change from a cis form to trans form, if main 
wavelength is irradiated by the azobenzene 210 of a cis form, and the volume increases an 
azobenzene 210. For this reason, the configuration of a variable-focus lens 214 becomes thick, 
and a convex lens operation increases it. Thus, the optical element 214 of this example acts as a 
variable-focus lens; Moreover, in a variable-focus lens 214, since ultraviolet radiation carries out 
total reflection in an interface with the air of the transparence elastic body 208,209, light does not 
leak outside, but it is efficient. 

[0110] In the variable-focus lens of each example described above, transparent electrodes 145, 
59,508a, 509a, 513a, and 513b etc. may be divided into plurality. And focus doubling of optical 
equipment, a zoom, and not only variable power but deflection amendment, compensation of 
lowering of the optical-character ability by the manufacture error, amendment of aberration, etc. 
are attained by applying an electrical potential difference which is different in each of the divided 
transparent electrode. 

[01 1 1] Next, the example of division of the transparent electrode used for a variable-focus lens 
applicable to the camera of this invention is explained using drawing 47 -50. The example of 
drawing 47 shows the example which divided the transparent electrode 600 concentrically. The 
width of face of the zona orbicularis is narrow, so that it goes to a periphery. This is for making 
aberration easy to amend. 

[01 12] The example of drawing 48 is what divided the zona orbicularis further, and contains the 
part divided so that the borderlines of an electrode may gather for every three point [ one ]. If it 
does in this way, since the configuration of piezoelectric material 200 will change smoothly, a lens 
with little aberration is obtained. 

[01 13] The example of drawing 49 is what divided the transparent electrode 600 into six square 
shapes, and contains the part divided so that the borderlines of an electrode may gather by every 
three point [ one ] for the same reason as the above. 

[01 14] In addition, it is more advantageous on aberration amendment to make into the almost 
same area drawing 48 . each electrodes 600A and 600B divided in the example of 49, respectively, 
and 600C... For this reason, the surface ratio of an electrode with the largest area and an 
electrode with the smallest area is good to hold down to less than 100:1 among the divided 
electrodes. Moreover, like drawing 47 and the example of 48 and 49, in the case of a circular lens, 
the array of electrode division will become advantageous especially on aberration amendment, if 
electrode 600A of center of symmetry is wrapped. Moreover, you may make it the angle which the 
borderline of the transparent electrode gathering in one point makes mutually become larger than 
90 degrees. Moreover, division of an electrode may be made into the shape of a grid as shown in 
the example of drawing 50 . If it is made such a division gestalt, there is a merit that it can 
manufacture easily. 

[01 15] Moreover, in order to fully amend the aberration or the deflection of optical system In order 
more ones are good and to amend secondary aberration, the number of the transparence division 
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electrode 600 At least seyen division electrodes, In order to amend the 3rd aberration, to amend 
at least nine division electrodes and the 4th aberration, to amend at least 13 division electrodes 
and the 5th aberration and to amend at least 16 division electrodes and the 7th aberration, at least 
25 division electrodes are needed. In addition, secondary aberration is the component of the 2~way 
of the x directions of a tilt, astigmatism, and comatic aberration, and the direction of y. However, 
with the goods of low cost, if there are three division electrodes also at the lowest, big aberration 
or a big deflection can be amended. 

[01 16] Finally, the definition of the vocabulary used by this invention is described. 
[01 17] Optical equipment is equipment containing optical system or an optical element. It is not 
necessary to function with an optical equipment simple substance. That is, some equipments may 
be used. 

[01 18] Image pick-up equipment, observation equipment, a display, a lighting system, a signal 
processor, etc. are contained in optical equipment. 

[01 19] As an example of image pick-up equipment, there are the eye of a film camera, a digital 
camera, and a robot, a lens exchange type digital single-lens reflex camera, a television camera, an 
animation recording device; an electronic animation recording device, a camcorder, a VTR camera, 
an electronic endoscope, etc. Each of a digital camera, a card mold digital camera, television 
cameras, VTR cameras, animation record cameras, etc. is examples of electronic image pick-up 
equipment. 

[0120] As an example of observation equipment, there are a microscope, a telescope, glasses, a 
binocular, a magnifier, a fiberscope, a finder, a view finder, etc. 

[0121] As an example of an indicating equipment, there are a liquid crystal display, a view finder, a 
game machine (PlayStation by Sony Corp.), a video projector, a liquid crystal projector, a head 
wearing mold image display device (head mounted display:HMD), PDA (Personal Digital Assistant), 
a cellular phone, etc. 

[0122] As an example of a lighting system, there are a stroboscope of a camera, a headlight of an 
automobile, the endoscope light source, the microscope light source, etc. 

[0123] As an example of a signal processor, there are a cellular phone, a personal computer, a 
game machine, reading and the write-in equipment of an optical disk, an arithmetic unit of an 
optical computer, etc. 

[0124] An image sensor points out CCD, the camera tube, a solid state image pickup device, a 
photographic film, etc. Moreover, a plane-parallel plate shall be contained in one of the prism. 
Change of a diopter shall be included in change of an observer. Blurring of change of the object 
distance used as a photographic subject, migration of a body, a motion of a body, an oscillation, 
and a body etc. shall be included in change of a photographic subject. 

[0125] The definition of an extended curved surface is as follows. The spherical surface which 
carried out eccentricity to the optical axis besides the spherical surface, a flat surface, and the 
symmetry-of-revolutiqn aspheric surface, a flat surface, the symmetry-of-revolution aspheric 
surface or the aspheric surface that has plane of symmetry, the aspheric surface which has only 
one plane of.symmetry, the aspheric surface without plane of symmetry, the free sculptured 
surface, the point in which differential is impossible, the field which has a line may have what kind 
of form. What is necessary is just the field which can have a certain effect on light aiso by the 
reflector or the refracting interface. In this invention, these will be generically called an extended 
curved surface. 

[0126] With an optical property adjustable optical element, a variable-focus lens, an adjustable 
configuration mirror, the polarizing prism that changes a field configuration, vertical-angle 
adjustable prism and the adjustable diffracted-light study component which changes an optical 
deflection operation, i.e., adjustable HOE, adjustable [ DOE ], etc. are included. 
[0127] An adjustable lens from which a focal distance does not change but the amount of 
aberration changes shall also be included in a variable-focus lens. The same is said of an 
adjustable configuration mirror. In short, that from which an optical deflection operation of the 
echo of light, refraction, diffraction, etc. may change is called an optical property adjustable optical 
element by the optical element. 

[0128] An information sender points out the equipment which can input a certain information on 
remote control of a cellular phone, a fixed telephone, a game machine, television, a radio cassette 
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recorder, a stereo, etc., the keyboard of a personal computer and a personal computer, a mouse, a 
. touch panel, etc., and can be transmitted. The television monitor which image pick-up equipment 
attached, the monitor of a personal computer, and a display shall also be included. An information 
sender is contained in a signal processor. 

[0129] As explained above, the camera using the adjustable configuration mirror of this invention is 
equipped also with the description as shown in the degree other than invention indicated by the 
claim. 

[0130] (1) An image pick-up means to acquire a picture signal from the image by which image 
formation was carried out through the taking lens, The exposure control means which performs 
control which includes actuation control of said image pick-up means by exposure actuation based 
on photography conditions, The adjustable configuration mirror which comes to have the reflector 
which deforms with electrdstatic attraction, and the electrode which controls the configuration of 
this reflector, A current supply means to supply the power source for driving said letter mirror of 
good deformation, and the driving means which cjrives said letter mirror of good deformation, The 
camera using the adjustable configuration mirror characterized by driving said letter mirror of good 
deformation by said driving means when it has a means to drive said taking lens, and said taking 
lens is driving or exposure control by said exposure control means is performed. 
[0131] (2) An image pick-up means to acquire a picture signal from the image by which image 
formation was carried out through the taking lens, The exposure control means which performs 
control which includes actuation control of said image pick-up means by exposure actuation based 
on photography conditions, The adjustable configuration mirror which comes to have the reflector 
which deforms according to electromagnetic force, and the electrode which controls the 
configuration of this reflector, A current supply means to supply the power source for driving said 
letter mirror of good deformation, and the driving means which drives said letter mirror of good 
deformation, The camera using the adjustable configuration mirror characterized by driving said 
letter mirror of good deformation by said driving means when it has a means to drive said taking 
lens, and said taking lens is driving or exposure control by said exposure control means is 
performed. 

[0132] (3) An image pick-up means to acquire a picture signal from the image by which image 
formation was carried out through the taking lens, The exposure control means which performs 
control which includes actuation control of said image pick-up means by exposure actuation based 
on photography conditions, The adjustable configuration mirror which comes to have the reflector 
which deforms according to the piezo-electric effect, and the electrode which controls the 
configuration of this reflector, A current supply means to supply the power source for driving said 
letter mirror of good deformation, and the driving means which drives said letter mirror of good 
deformation, The camera using the adjustable configuration mirror characterized by driving said 
letter mirror of good deformation by said driving means when it has a means to drive said taking 
lens, and said taking lens is driving or exposure control by said exposure control means is 
performed. 

[0133] (4) said — good — deformation — ** — a mirror — a photographic subject — distance — 
measuring — ranging — the section — ranging — ** — light — floodlighting — an optical path — 
inside — having prepared — things — the description — ** — carrying out — a claim — one - 
four — the above — (— one — ) - ( — three — ) — either — a publication — adjustable — a 
configuration — a mirror — - having used — a camera . 

[0134] (5) The camera using an adjustable configuration mirror given in claims 1-4 characterized 
by forming said letter mirror of good deformation in the taking-lens system constituted with the 
taking lens, or above-mentioned (1) - (3). 

[0135] (6) The camera using an adjustable configuration mirror given in the above (5) characterized 
by being made [ be / it / under / by the ranging section which measures the distance of a 
photographic subject / ranging processing / also setting ] as [ perform / current supply by said 
current supply means, or actuation by said driving means ]. 
[0136] 

[Effect of the Invention] According to this invention, in order not to drive an adjustable 
configuration mirror, a burden is not placed on during lens actuation and exposure actuation to an 
electrical power system. Moreover, in order not to drive an adjustable configuration mirror during 
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stroboscope charge, even when carrying out a stroboscope activity, a burden is not placed on it to 
ah electrical power system. Furthermore, in order not to drive an adjustable configuration mirror in 
image pick-up data logging, it does not have an adverse effect on data-logging actuation. In the 
processing of those other than photography mode, since an adjustable configuration mirror is not 
driven, the part power saving actuation can be carried out further again. Therefore, according to 
this invention, even when an adjustable configuration mirror is applied to a camera, the burden to 
an electrical power system can be made to be able to mitigate, and actuation can be stabilized. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2007/01/19 



JP.2002-221751.A [DESCRIPTION OF DRAWINGS] 1/5 X— 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the system-outline block diagram of the camera using the adjustable configuration 
mirror concerning 1 operation gestalt of this invention. 

[ Drawing 2] It is the block diagram of the power circuit section which performs the arrangement 
relation and armature-voltage control of an electrode which constitute the adjustable configuration 
mirror used for the camera of this operation gestalt. 

[Drawing 31 It is a timing chart when driving the electrode divided into the plurality of the 
adjustable configuration mirror used for the camera of this operation gestalt. 

[Drawing 4] It is the explanatory view showing the polar zone of the adjustable configuration mirror 
used for the camera of this operation gestalt, and the side elevation showing the deformation 
condition of the up electrode 201 which shows (a) - (e) in drawing 2 , (f), and (g) are the top views 
showing the arrangement configuration of the lower electrode 202 shown in drawing 2 . 
[Drawing 5 ] In the camera of this operation gestalt, it is the explanatory view showing the example 
which used the adjustable configuration mirror for the ranging section. 

[Drawing 61 It is the flow chart which shows the actuation control at the time of the photography 
in the camera using the adjustable configuration mirror of this operation gestalt. 
[Drawing 7] It is the flow chart of the ranging processing in the camera using the adjustable 
configuration mirror of this operation gestalt. 

[ Drawing 8] In the camera of this operation gestalt, it is the outline block diagram showing an 

example which used the adjustable configuration mirror for the image pick-up section. 

[Drawing 9] In the camera of this operation gestalt, it is the outline block diagram showing other 

examples which used the adjustable configuration mirror for the image pick-up section. 

[Drawing 10] It is the outline block diagram of the Kevlar type finder of the digital camera using an 

optical property mirror concerning other examples of the camera of this invention. 

[Drawing 1 1] It is the outline block diagram showing other examples of the adjustable configuration 

mirror 409 applicable to the camera of this invention. 

[Drawing 121 It is the explanatory view showing one gestalt of the electrode used for the 
adjustable configuration mirror of the example of drawing 1 1 . 

[Drawing 13] It is the explanatory view showing other gestalten of the electrode used for the 
Adjustable configuration mirror of the example of drawing 1 1 . 

[Drawing 14] It is the outline block diagram showing the example of further others of the 

adjustable configuration mirror 409 applicable to the camera of this invention. 

[Drawing 15] It is the outline block diagram showing the example of further others of the 

adjustable configuration mirror 409 applicable to the camera of this invention. 

[Drawing 1 61 It is the outline block diagram showing the example of further others of the 

adjustable configuration mirror 409 applicable to the camera of this invention. 

[Drawing 17] It is the explanatory view showing the condition of the volume consistency of the 

thin film coil 427 in the example of drawing 16 . 

[Drawing 18] It is the outline block diagram showing the example of further others of the 
adjustable configuration mirror 409 applicable to the camera of this invention. 
[Drawing 1 9] It is the explanatory view showing the example of 1 arrangement of the coil 427 in 
the example of drawing 18 . 

[Drawing 20] It is the explanatory view showing other examples of arrangement of the coil 427 in 
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the example of drawing 18 . 

[Drawing 21] In the example shown in drawing 16 , it is the explanatory view showing arrangement 
of the permanent magnet 426 which is suitable when arrangement of a coil 427 is shown in drawing 
20. 

[Drawing 221 It is the outline block diagram of an image pick-up system used for the image pick-up 
system using the adjustable configuration mirror 409 applicable to a camera concerning the 
example of further others of this invention, for example, the digital camera of a cellular phone, a 
capsule endoscope, an electronic endoscope, the digital camera for personal computers, the digital 
camera for PDA, etc. 

[Drawing 23 ] It is the outline block diagram of the adjustable: configuration mirror 188 which takes 
a fluid 161 in and out by the micropump 180, and is made to transform a lens side concerning the 
example of further others of an adjustable configuration mirror applicable to the camera of this 
invention. 

[Drawing 24] It is the outline block diagram showing one example of a micropump applicable to the 
camera of this invention. 

[Drawing 25] It is drawing showing the theoretic configuration of a variable-focus lens applicable to 
the camera of this invention. 

[Drawing 26] It is drawing showing the index ellipsoid of an optically uniaxial pneumatic liquid 
crystal molecule. 

[Drawing 27] It is drawing showing an impression condition for electric field in the macromolecule 
distribution liquid crystal layer shown in drawing 25 . 

[Drawing 28 ] It is drawing showing the configuration of an example in the case of making adjustable 
applied voltage to the macromolecule distribution liquid crystal layer shown in drawing 25 . 
[Drawing 29] It is drawing showing the configuration of an example of the image pick-up optical 
system for digital cameras using a variable-focus lens applicable to the camera of this invention. 
[Drawing 30] It is drawing showing the configuration of an example of an adjustable focal 
diffracted-light study component applicable to the camera of this invention. 

[Drawing 31] It is drawing showing the configuration of the adjustable focal glasses which have a 
variable-focus lens using a twist pneumatic liquid crystal. 

[Drawing 32] It is drawing showing the orientation condition of the liquid crystal molecule when 
making high applied voltage to the twist pneumatic liquid crystal layer shown in drawing 31 . 
[Drawing 33] It is drawing showing the configuration of two examples of adjustable angle-of- 
deviation prism applicable to the camera of this invention, 

[Drawing 34] It is drawing for explaining the activity mode of the adjustable angle-of-deviation 
prism shown in drawing 33 . 

[Drawing 35] It is drawing showing the configuration of an example of the adjustable focal mirror as 
a variable-focus lens applicable to the camera of this invention. 

[Drawing 36] It is the outline block diagram of the image pick-up unit 141 using a variable-focus 
lens 140 applied to a pan applicable to the camera of this invention at other examples. 
[Drawing 37] It is the explanatory view showing the modification of the variable-focus lens in the 
example of drawing 36 . 

[Drawing 38 ] It is the explanatory view showing the condition that the variable-focus lens of 
drawing 35 deformed. 

[Drawing 39] It is the outline block diagram of the variable-focus lens 162 which takes a fluid 161 
in and out by the micropump 160, and is made to transform a lens side concerning the example of 
further others of a variable-focus lens applicable to the camera of this invention. 
[Drawing 40] It is other examples of an optical property adjustable optical element applicable to 
th e camera of this invention, and is the outline block diagram of the variable— focus lens 201 using 
piezoelectric material 200. 

[Drawing 41] It is the condition explanatory view of the variable-focus lens concerning the. 
modification of drawing 40 . 

[Drawing 42] It is the example of further others of an optical property adjustable optical element 
applicable to the camera of this invention, and is the outline block diagram of the variable-focus 
lens using the sheet metal 200A and 200B of two sheets which consists of piezoelectric material. 
[Drawing 43] It is the outline block diagram showing the example of further others of a variable- 
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focus lens applicable to the camera of jthis invention. 

[Drawing 44] It is the condition explanatory view of the variable-focus lens concerning the 
example of drawing 43 . 

[Drawing 45] It is the example of further others of an optical property adjustable optical element 
applicable to the camera of this invention, and is the outline block diagram of the variable-focus 
lens using the photograph NIKARU effectiveness. 

[Drawing 46] It is the explanatory view showing the structure of the azobenzene used for the 
variable-focus lens concerning the example of drawing 45 , and (a) shows trans form and (b) shows 
the cis form. 

[Drawing 47] It is the explanatory view showing the example of 1 division of the transparent 
electrode used for a variable-focus lens applicable to the camera of this invention. 
[Drawing 48] It is the explanatory view showing other examples of division of the transparent 
electrode used for a variable-focus lens applicable to the camera of this invention. 
[Drawing 49] It is the explanatory view showing the example of division of further others of the 
transparent electrode used for a variable-focus lens applicable to the camera of this invention. 
[Drawing 50] It is the explanatory view showing the example of division of further others of the 
transparent electrode used for a variable-focus lens applicable to the camera of this invention. 
[Description of Notations] 

1 Image Pick-up Lens System 

2 Lens Actuator 

3 Image Sensor 

4 Image Pick-up Circuit 

5 Photometry Circuit 

6 A/D Converter 

7 Buffer Memory 

8 Stroboscope Luminescence Circuit 

9 Mode LCD 

1 0 Actuation Switch 

11 42,188 Adjustable configuration mirror 

12 Actuation Power Supply Section of Adjustable Configuration Mirror (Power Circuit) 

13 System Controller 

14 EEPROM 

15 Data Compression / Extension Circuit 

16 1/F 

17 External 1/F 

18 Video Memory 

19 RISC Mold Microchip 

20 DSP21 (Digital Signal Processor) <BR> Up Electrode 

22 Lower Electrode 

23 Reflector 

24 Armature-voltage Control Circuit Section 

25 Armature-voltage Control Transistor 

26 Control Circuit 

27 Timing Generating Circuit 

28 Transistor for Switching 

31 Infrared Emitting Diode 

32 Reflecting Mirror 

33 Floodlighting Lens 

34 Aperture for Floodlighting 

35 Light-receiving Aperture 

36 Light-receiving Lens 

37 Electric Eye 

41, 51,102,512a, 512b, 522,537,538 lenses 

43 53 Lens group 

44 54 Infrared cut-off filter 
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45 55 Low pass filter 

46,408,523,529 Solid state image pickup device 

52 Strange Adjustable Configuration Mirror with Good Inclination 

59,145,513a, 513b, 600 Transparent electrode . . 

103 Control System 

103' Circuit 

104,141 Image pick-up unit 

140, 162, 201, 207,214,511,527 variable-focus lenses 

142 Transparence Member 

143 Transparence Matter with Piezoelectric 

144 Fluid or Jelly-like Matter 

146 Cylinder 

147 Exchange Member 

148 Deformable Member 
160,180 Micropump 

161 Fluid 

163, 165, 204, 532, 533, a 562,563,566,567 transparence substrate 
164 Elastic Body 
168 Liquid Pool 
181 Diaphragm 

1 82,1 83,409b, 409d Electrode 

184,185 Valve 

189 Reflective Film 

200 Piezoelectric Material 

200A, 200B Sheet metal 

202 Substrate Soft at Transparence 

206,409c-2 Electrostriction ingredient 

208,209 Transparence elastic body 

210 Azobenzene 

21 1 Spacer 

212,213 Source of ultraviolet radiation 

403 Image Pick-up Lens 

404 Prism 

405 2 Equilateral Rectangular Prism 

406 Mirror 

409 Optical Property Adjustable Configuration Mirror 
409a Thin film 

409c, 409c' Piezoelectric device 
409c-1,409e Substrate 

411 Variable Resistor 

412 Power Source 

413 Electric Power Switch 

414 Arithmetic Unit 

415 Thermo Sensor 

416 Humidity Sensor 

417 Distance Robot 

423 Susceptor 

424 Deflection Sensor 
425,428 Actuation circuit 

426 Permanent Magnet 

427 Coil 

508a, 532a, 562a, 566a The 1st field 
508b, 532b, 562b, 566b The 2nd field 
509a, 533a, 563a, 567a The 3rd field 
509b, 533b, 563b, 567b The 4th field 
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514 Macromolecule Distribution Liquid Crystal Layer 

515 Switch 

516 AC Power Supply 

517 Liquid Crystal Molecule 

518 Macromolecule Cel 

519 Variable Resistor 
521,526 Drawing 
525 Front Lens 

528 Back Lens 

531 Adjustable Focal Diffracted-Light Study Component 

535 Adjustable Focal Glasses 
535a Frame 

536 Adjustable Focal Diffracted-Light Study Component 
539a f 539b Orientation film 

545 Body 

546 Ranging Sensor 

561 Adjustable Angle-of-Deviation Prism 
565 Adjustable Focal Mirror 
568 Reflective Film 

600A, 600B t 600C Each divided electrode 

901 Ocular 

902 Objective Lens . 
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*«jabTA^K^X-f -7^>^ffl h5>yX^2 8£ 
OFFtttBKU nSMmV"7>^^2 5©ffi73tW 

-f 5 >£V^XIi<fc-5X-f yf>ifm h?>i?7>9 2 8 
©O N - O F F $rP#^5iJfCff 5 d <h T^fiJ bfc£T©«< 
»m@ice*©mjEE*epjpT^> ri)5tT*f5. c: 

coo 14] cidT, ^&Mwm-v\tfk.isimtt&ttftn 

il:J:5 + t/Sy^>Xfilt»Tgt), a=fc*f|6]«g|;:l=p 

mmm^mmmtzmmLxt,. ^^commizmu^ti 

> 5? X> ©«Mft_-C*£Eft(« 4 £ t **-C €f -5 fc » ; * 
112 1 SlttT«J«LT«*ffi2 2.&***T«riEU 

fc3&«, dnt«i2ic, Jigi5«^2 i sasfccMtSKfl-w 

[o.o i 5] m4\z*mMMm<D**5>izm^z>oi&M 
vtm<Dmm^7ik-tmmmx'$> 6 . (a) ~ (e) a, m 2 

*T±g|5«ffi 2 1 ©ge»«J8Sr^-rfflJffiBI. (f) (g) 
«H 2 ?c^T0B«S 2 2 ©ffiB«j££*T¥HIIIT;fc 
5. ■5J^^tt^©aSSc©T8l5*®2 2tt. H4(f)lc* 

?£?iz, £MMmzj&cTwmmvi\z'ftm2ft:Tffif& 

UTfe=fc<, Sfctt, 0 4 (g) ICTK-Ti'ptC, |!l]'i>Pm- 

0 4 (ayizTfkT^oiz. £&tfnt&\nffim\z¥ftiz3\-2 

5Se>n^>J:ofc|g«)$-l±Tt)J;<. 04(b), 
(c) \Ztf-? J: -5 fcM"ffl«»7&*»lSl««fl(fc5l'-3!i 6ti4 
«t'5f'IBl(j$-e-Tt)J:<. $5>{Ctt, 04 (d), (e) ICtk 
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[0 0 16] m5\t*mmMf&<Djj*y\Zt$^T\ 

>x*m& vtz^nm. Ltz-t >-y— r^ttsf -s - 1 ir 
fan (i r). fg^y-r F3 i^e»©#^^Bi 

RBVtmi 1©S$*®3 2T?S«$tT, M^>X3 

wb. m^&Tfcmzn* s^3 5.. s^ti/>X3 6 

Zmtzft iKWa' , b' , c' T^T) SPSDiit* 
Stl l©TgB^ffi2 2^$fJ^LTS*f®3 2&a, b, 

©^.£i£8S£ate-r3 z. t^T^-s, 
co o 1 7] z.co£otein&MViM*mw)2 j &z>m&. 

±v£(D£.o\zmmEE$:^-tZ>fzi£>. i»t^i»ffl^f 
^«jf^t»^£-5i» «^©Affi#**#<ggt!j$iJi2EP©i)j 
m^&l££tJ:Z>&"tnrf$>Z>. Z.(Dfztt>. tl^^Ot 

<vm<Dntimn<»±^mfttm£t>u^&?\z. *m 
MMMizfrfr&ej^MVtm&m^rzti *7-eiz, mm<D 

m&^mwtm&m^tzt) *^\z&w z^mfommu 

*/7©EEPROM 1 4 IClBft^tlT^/tfiT-'-:?* 

i \z^-tts^ =7<d^— h l c d 9 izm^^n. 

Stlfct- 1«*fx'^f5 .(.7.7-y XS 2) . jSSs^E 

-HA<a*?$n/«c^.*^ttt, n i {3^-r«Mm?s i 2 

*S*OFFICLTB2.K:*?MtEEfH»lElg8ffi2 4l:« 

[0 0 18] fcU^E-FtfSJRSnfcfc^Ktt, pj^Tfc 
1*8l©SKE&^©m$i£ON.K:U BJSftM#SS£tltj£-f -5 
m2lZ7nT&nm2.2 tMLEE PROM 1 4^e>^Ji) 

(X^y7*S5) „ 7hD^tlI5 



aSrff? Uf7 7*S 8) „ 

[001 9]-H7tt*ii*»«io^rasi»tt«isflivifc* 
' ^7i'*5^^>aijsgS!ia©7P— h-e&<3. mem 

ITU. SJ««ia<!:UTaj«tt«*^>^n»cl*-fey 
(X^yX'SSl) „ ^IC. XhD^^mtpT 
a&S^S/^W^xy^Srfr^ Uf77'S8 2) » 3fe* 
*©«^tt*«a»3S7"r*ST:ftO (X^-;/X°S 8 
3) „• 7. hn#03tf|#f5&7..' S/;axhP#Ml^ 

NUT. «EEti!l9iaEgflS 2 4 U SiJJtftg 

A^>^nJC^J5£r>f (^JA«> 05 ©a, b, c 

©l^-f *lfr©teH) ©^«l^ttS>JT? §T -5 «t 5 (CRMS 2 
3©»«*3Eft:i5-a-4«fc'5Jc.**«'2 2£fgf)jU (X 

T7^s 8 4) 

SUESrfr'S Ur«^S8 5) . ^Lti 5 IZm^t^k , 

XS8 6) , Ell l^tn-^rXt'J 7 ir— PtWfcte 
jft-f -5 (Xt-^/XS 8 7) . 
[0 0 2 0 ] ^©& v SiJJtfi[fg*^>^n{r 1 £7°^X 
b (XxyXS 8 8), M£#*£&3t£^#l::o^T 
©ffl^jaSrtW^^WiPiJSg^T-r^^-C 1 (BlcisH 
TttnA«3l;IT5tT) , &3&g©8>JSg£?Tl^ ■?• 
©»J/M£/\*-.y 37 7 'J 7 C»«t5StOjaiSl| 
Ojir (Xt7^S8 9) , tsM. ffi^HffiF*3©m^©" 

a, b, c ©g-feM©'?'^. a (DiZWmjlMViMcDiiW 
tl/Tfci<, u0i^liflOOb, c©fegtr^ : r-5 
*fi:S#XcAtf«tti©T, fim©tS:5£[Higc£ige>-rz:<h 

[002 1 ] ^(c. mzntz &wmm <t o bi i £*t* 

^^>X* 1 Sr^LTmMfeg©S^#:A^«*^^|g 

(Du>X(Dmmm^wtHL (x^-yxs9 0) . ^-© 
~°j£.mvimi i comm ffionm&o f Fiztz ex 

T7^S 9 1) .' intJ:«3.«U8I (7X7-/S8) 
[0 0 2 2] ftis, ifBXhP^^ll^x^^tC^L, 
T. T5£»tt»©K»«»©*&a£ffi$fcU RM2 3 

K^&«©ajgg^fT</^ -?-©»] 
jw«ffl«t o»«v>x* i &«*-r*Bf^©u>x©« 

»*£gffib Uf7^S84~7;f77 , S89) , pJ 
SE»ttSI©K»«©^iR*OFFfcl/fe Ut77'S9 

[0 0 2 3] (Xx-yX c S8) *^7«. 0 6 



(5) 



4#H 2002-221751 



^O^xy^Srff^ (^7-y^S10) . ^fl't'CD* 
^BM A^7f Uf 11) i X.b 

'J-X'ffl^tffU^tlSJTffll^^ (XT-yXS 1 
2) . *©IHfc, SlEffl3lT»snfc»JMi«J: 

0. •BrS©ffi«©*¥##««l'>X»l Sr^UT»« 
*^ 3fc'IS«f *«fc5t. Bll:*-ru>XB»«2*« 

1 S«*-r*U>X©«»"bfi/j:5. 
[0 0 2 4] UU— Xtt*»±if B7t 

saasrff^ uf ^^s i 3) „ gMitij, ad3t® 

S T '» 6 nfc ffl fi ft U T b » 0 © M □ R V -> r s> 

SI 5) , (85.»f'J»i;Tai**CD»ffte«tf3"^*U*- 
H*©Bte«#l:B»t5 (Xf?^S16). d© 
•IB. nI3C»tt«l 1 0DiKSjSI5cD«i!i«> OFFtMIS 
fLT, lII«tt*©8B»a*»TLfc (7f 

->xs 1 7) -^mm^mi i©k»«5©*sso 

S*3E«M*ffi**JJWfl:l, Ut7^S 18), ■¥■©■«. 

[0025] z.<D£5iz. *nmM&<DoimBVim*m 
^fc*^7»c«tti«, u>xigift.*S:^»7 l eii)^ c f : 't', 

[0 0 2 6] &*3. *5SM©^ra»tta«:ffl^fc*^5 
«. EI 5 ©*16»S6©«fc 5 lc?TX»KII«MEffiicR»t 

[0027] m8©0ijT"te, mmm^^wnzmm-r^m 
mu>xmi&. uxX4it, pj^7em8H2£, u 

>X»4'3t, mftJjy 4 t, P-A°X 



7^M-4 5tTMSntH5, fit, pj^tt 

-jjzzn^z.iztf-ngZo ^fc. m 9 ©eras, . mm 
^©MKEirrsJtffcU'i'XJSifl*, i/>X5it. 

7H7^M-5 4t, D-/U7-rM-5 5iTl 
j£$nT^»-2>„ LT, S9©«itJ-Ctt, [S^pJ^^pJiE 

^*^WT5 2 0©^jiS-fe>-9-S:^LT»e.nfc^ 
>XS* 1 U>X»4 3, 5 3 ZtemZiiZZ.. 

tte<ffim<DM&®LWizmm-?z>iti!)*-v£, ^<d^v 

>Xtttt«#«&*< H£*»T*»»P>X«l*SfB* 
[0 0 2 8] .^LT. 0 8, 9©^J©J:e>l', pj^^tt 

«*»*«fcffli»5«^'b, i?XJiM*tt©Bf!rttgiffi© 

CCDt«K*lB[/^, ^hD#M§Ol^ 

ct<A. ££fC. EI8©#J©i§-&tt, fiiJiSMa c t :I l343^T 
lr^-^>xftJ#p-r*U*J:^. 

[0029] «c4s. *»M»*fflt»*nj3E®««tt, mm 
5iJjTmw}-?z>ffii$..<Dmz. mah ■B^*^Tig'»-r 

[0 0 3 0] *jfc. ->-- y >x#ffli«, 

«sr«j«-r* u>x\z^M*u>xzm 

tt, «aWtt*»c:.«tOSC»LTU>X*©«{^tt«saE 
A -5 «fc o \ZffifiL2tiftoJ&m& U >X*m ^tzt) *?<D 

[0 0 3 1 ] ^(i, *»^©*^7fc:jgfflpj^j:nj^^ 

[0 0 3 2] S-T. _*5fiW©*^7tjSffl^J^j;pISJg 
^(Ct3^TIKB^-r-5. Ell 0tt*:^B^©^^5©flil© 

7©-5rX7-S7T--f >y—<Dmm®i8,m-c$>2>. 
%h. mm.7 4)Vk.ti*^\z*>®.tt. *-r, .>ifi*»tt 

°1^MVim4 0 9 l:^HTH«t5. 
[0 0 3 3] )tf^ttTO«il4 0 9(j; > 7JU5 3- 
>^$ftfciK (SStB) 4 0 9 a tltfflf!4 
0 9 b36»5tt'53tt*4#tt?IX»tt«l (£TF, ¥»CbJ^^ 
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iJt&fg?. ) T&D, 4 1 1 «#^|@4 0 9 blc^n 

■tnftttanfcfliftropiaEffittS'. 4 i 2 «pjgjgtrr§g 

4 1 1 tmrnx-l 1 3 ^LTii4 0 9 a £* 

t4 0 9 bM»c««snfc««i. 41 4-tta*©pj3E« 

$t»4 1 l©J8tt*£M»TSfctt©«J|t£«, 4 1 
5,4 1 6 2£tf4 1 7«-£-tl-eni^SgM4 1 4\ZfeWl 
3ftfc*fl[t>*-. lgt>t- RtflEHI-fe>-y— 

[0 0 3 4] %43, *t#/l/^X9 0 2, SBSl^>X9 0 
1, REX, XUXA4 0 4. r«aaA^JXA4 0 
5, 5^-4 0 6Xtf«iJ*«Mfc*©ftBitt; ¥ffit/i< 

p©ten#s*B. gaits®. *#?FnJABfc&:*ttiiii£*r 

[0 0 3 5] »4 0.9a«, #J;Ui\ P.Rai-ch 

oudhuryS. Handbook of Michrol i thography, Michroma 
chining and Michrofabrication, Volume 2:Michromach 
ining and Michrofabrication. P495, Fig. 8. 58, SPIE PR 
ESSfU-^Optics Communication, 140=g (1997*p) P187~ 
190fCl3ig£nT<^3*>XU---r">$ ?-<D£o\Z, m 

&<Dtt4 o 9 b iKDmzMBE&muztiz »mm 
*i:<to»t4 o 9 awmi&LT^ommw.tfmfc-rz 

.fc^fC&oT&D. Z.tilZ<£K), «S?#©Hffit;i-&;b-tr 

l, 9 o 2sr>7xu7' | jXA4 o 4, ias^^u 

XA4 0 5. S.7 — 4 0 6<DHBl J Pm&&<tlZJ:Z>9y& 

i^>>c#©*Mg-*>3ej&fttf . 

T^JflfMSn, ^t'3S!Etce> hi)ISMt>tlCtf> MIT 
£UifcttSS©»IE>jtfT:bn*§5. fcis, «®4 0 9.b© 

mt. m^imi2. \ 3\z^-t^\z, 11409a 

[0 0 3 6 ] **SSW(CJ:tlliv *f4l5 
U->X9 0 2;RtfXUXA4 0 4 ©# AWffii WffiST 

HSf^n, ^j»ti;i4 0 9TS»$n, xdxa4o • 

4£i8i®LT. -^)22iSAXUXA4 0 5T£<bfc£W 

2*1 (01 o*. yti&qxD+wiz, ai©iiMn]*o 

T3t*S*<iltr ) . $7-4 0 6T5 
WSft. &mi>>X9 0 1 Sr^UTBBJCAW-rs.t^JC- 
iioT^S. dWct^fC, 1/>X9 0 1, 9 0 2\ X'J 
XA4 0 4, 4 0 5, Rtf, praej§MK#4 0 9fc«fc-p 

n s ©&?£#* ^ ©ffi^i* i w»s«iaft;r -s c t k «t 

0 . #H*Ei© JRS Sr*/Mr -T -5 £ <h # -5 «fc 5 left o 



[0 0 3 7] tTftto^. SJfIttT©Il4 0 9 a© 

fe&&mtfmm\zrjiz>£?\zmnmw4 1 4a> 

^.Ci(cJ;0$il«$ti^o Tftfrti. 11SM4 14 

^. 4 1 5, @^-t>-9— 4 1 6Rzfmm 

+r>u— 4 1 7)6»6«HiaftRE;s*afeacfc<»flcST?o 

iS«ltrj«;i;^^:^$©ffi^A^$n, m.W$iW4 l 4 
«. Cin6©A^;ft^{C*^^^H©tagS.DfSS*# 
t®W3L T©Sg|ffi J; 5 ISttttteottT&tt «t * < , 
*I4 0 9 a©»«**»JE3n4«fc3/«c«EES«a4 0 
9 bfcBUnrrs.fc'SK:, oJ^S«it§4 1 

•jrr ztztbcDmn&mjj-rzo z.<d£^iz. ii4 0 9 

a «^@4 0 9 b \ZWti\\2t\Z>ni£-ttiit)%%l>mfzLJj-V 

tr«*ft«M*£i:D, ffttS'ftS^EEOStt&JgAhtf 
fiilitS' £*>T#-S„ ft*;. Sg«Hr>-y— 4 1 7tt 
ft<XfcJ:<. i«*f4 0 8*f,fflf 

©ffi#©iftJ3&J&#;W&;*l£ft--3«k'5f;:, <ri?i?)Vl3 

^7ffl}i«i/>X4 0 3WL 1 j e-©{ig^e.j^(c#i 

[0 0 3 8] Sfc; Ii4 0 9 a^#U-1 , 5Kf©M 

©TiftB-g-T'&'So ft*5, X'JXA4 0 4tWI»tti 
4 0 9 4-fl:Ml;f^LTaz-> HIsTS £ irt<T-# 

[0 0 3 9] Efe£*R§L/fc#. ^I36»tt*4 0 

9<Dm^.±\zmwmmmi L 4 0 8 &u v^ 7 7^-xp 

-fe X (C «k 0 W 13 ftJfijc L T t> cfc 
[0 0 4 0] 1/>X9 0 1,9 0 2, XUXA4 

0 4, 4.0 5. 5^— 4 0 6te. X^X^y^^-JH^ 
mt?Ml&-tZ> Z. £ (z J; 0 ffi«:©mM^t»c©uiffl^ffl.-ic(c 

0<J©JS^^BT-tt. 1/>X9 0 1,9 0 2^X'JXA4 
0 4A^SinT^$nX(/>-5^, U>X9 0 1, 9 0 

2 s m z> z. t in < irm * »*-r 3 - 1 *«T * -5 «fc -5 t 

XU XA 4 0 4, 4 0 5. S7-40.6, ' ^TXflfttll 4 
0 9 SriaW-Ttltf , XU XA 4 0 4 , 4 0 5. oj^^tt 
i4 0 9Hlp©^n7^t&D, mS.tf®%iiU 
§0 ^fe, l/>X9 0 1, 9 0 2. X.UXA4 0 4, 4 
0 5. 5 7-4 0 6©— a5*-5H«^*^7XTf^8S 

[0 0 4 1 ] ncis; 0 1 0 ©WTU,. KI^i4 1 4 . 
SS-fe>+>— 4 1 5. Itt>+r'-4 1 6. S§«-fe>-y- 
-4 1 7£|£tt. Sllfft, #X$12ggl©^fb^feBj^ 
J^«^4 0 9Ti«t5i'5l:l/fc!J t ; ,f5T"Ba<T 
.fc«tV>.- iSIiI4 1 4. »flE-fe->-y— 4 1 

5, m&±>D— 4 1 6. SE«-fe >-y— 4 1 7 
«§R#©a«aEfl:<0**?J^jgtt*4 0 9TffilE-r^J: 
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[0 0 4 2] fc\Z* aJXflM*tt4 0 9a>aiJ©*J«K^lf^ 

[0 0 4 3] 0 1 ltt*^W<7)*^5^jgfflpIffi^pI^ 

tt, »I4 0 9 a (hf g4 0 9 b t(Df 0 1l:Ef 4 0 
9c^g^nt^T, dti"6*^j$-&4 2 3±l:RW 
6*1X^5, fit, /£m* : f4 0 9 c ^iPto*«EE% 
#114 0 9 bSl:SA^ei tfc«f JE^^4 0 9 

ci:»»«i:s&5#iS4i;stT; ?ii4 0 9 a^ 
: i 5 fca^t^s. «i4 0 

9bWH 0 1 2 [C^-r^^tC, IWI^fiJTfe^Tfe 
«fc^U EI 1 3 {3^"?"et 3 \Z* S^fiJTS-pTfcct 

HI 1 4 2 4«fgf4 1 4-|:ft«Snfcfin 

*i**»u isntccfca«©ans*«-r««t5fc:»«[ 

4 0 9 a$«$t^^<, iH*SB4 1 4&tfpJ^Jg 
#l£§4 1 1 ^LT1I4 0 9 bfCfflJOSns«JBE*^ 
fc2U£o iB£-fe >+J— 4 1 5 * &Ki:>lt 

-4 1 6&tfSpgfHr>-tf--4 1 7^e>0«^t>|W|Pt^% 

*£s WN-4 0 9 afC«JE*^4 0 9 c (D^mz&o 

jfcjjmut>z><DT*. mm4 o 9 a (Dm2\z$>z>mmm® 
[0044] hi 1 4 \^mn<Djj * ? \zmm*it&t&*i$t 

Mtkm4 0 9<D2 ZlZitiKDmiM&l&TnlsT^Zo 
JSGUtt* »JBt4 0 9 a t*ffi4 0 9 bOHf^lSns 

ODJBEm^T 4 0 9 cS«4 0 9 e ' TttJfcStlT^Sjftl 
0 1 1 fC*Snfc*««i:tta&S. Tttfo^ JE 
4 0 9 ci4 0 9 c' **!SSIflHt«ftTfP ^nt 

ia3 «ht~n«> tt»*oiRi#A«SVMci!eii:«c*± o \zm 
g£*l£ 0 J£^*^4 0 9 c £ 4 0 9 c \t 

mi£^i]n£n%£m^fa\zwm-Fz><DT^ mm-4o 9 

[0 0 4 5] EMM^ 4 0 9 c, 4 0 9 c' Kffl 

U>K— ***U^A (KDP) , >J> 
**7> : E — ^7A (AD P) , -^^UfiJAS 
CDEEmtlS, PI#JK<Z>£«JI#* iq4Mt<Z)eA, P b Z 
r 0 3 iP bT i 0 3 <7)Hj§#:O/£«'tr5a ^yi7X, ~^ 
7Wje--Jl. (PVDF) §^SElfe», _h|S 

S:T^-Htn«, ±IBH«SCTfc*^T»K4 0 9 a CO 



[0 0 4 6] Sfc, Elif 4 0 9 c, 4 0 9 c' <D« 
StLTfl i£WV9>, ->iJa>^fA, T^U;UX 
P.ZT, PLZT V #U7yftt:-'Jf> 
(PVDF) #©i«»^JE«#, v7>fblf-U^>« 

[0 0 4 7] 01 1, 15 CDJEftlft^ 4 0 9 c fC 

«2*T*Sh #JX_tf, 7^7'JJ1/X7XK- ^>UXI>Xf 

A«£JH^S«£K:tt, EE«*.^4 0 9 c *gijCD»«4 
0 9 c - .1 ch«S«5fi|4 0 9 c — 2*ftS0'&to.'&fcfltjfi 

[0 0 4 8] 015 te#?gHJ<7)# ^ ^ fcjgflj pJ|&&pJ^ 

SStfUTte, E«*f 4-0 9 c *tfl4 0 9 a ti«4 0 
9dil:<tO»»Sn» ii4 0 9 at«a4 0 9 d'B 
lzmn^S4 1 4(cJ:D*!l«$n^>^»lHF8S4 2-5*^ 
LTmffi^jD^n^ct^^^oT^O, ^^\ZZLtl£ 
\ZWl\Z. ^J**4 2 3±lCRtt&n&*«4 0 9 b^fc 
iISI4 1 4KcfcDM»$n*K»[318 4 2 5 

T\ -ODllSE^j^f^, ii4 0 9 aB«l4 0 9 dt© 
- Pp1^EPiDSn^*JEt«ffi4 0 9 bfc93ftlSn'S«JEK 

[0 0 4 9] fit, Ii4 0 9 a, 114 0 9 dT*i<D 

ck^o Sit* dbfflCD^tC^JEm^Srit'ffl^, D3S 
®*»K:tttMt*#£±»;:^Tfc«fcV> 0 te£>, HS4 
0 9 dtt«ffi4 0 9 b^ct^lcHSoiffiji^MS.n 
TfccfcVi 0 ^0if^0l 5f:*Lfco teds, *it 

[0 0 5 0] HI 6«*§6Hjco*^5^31fflpJtE^oJ^ 
mvtm.4 0 9 C0£ ^f:l0»l^lTl^ o 

z>£v\zi,fzb<Dr\ S;}#^4 2 3-©rtB8iEffi±te-ft* 

^154 2 6 7^\ ]Sffi±-JCttS<tvU3>Xtt#'U-f 5 
K«*635c*»*4 0 9 e0MM#fttSB&SnT« 
"0\ *«4 0 9 e<D^S(c«T;i-^r:^A^(D^Jgn- 

HTf^e>nfc»iK4 p 9 a^#^^nrviT, ^mmw. 

i4 0 9 ^MlTt/^c 1S4 0 9 ecDTfigfCteiggc 
C0D<;P4 2 7#ffi!g£nT3??K dne>CD3-f ;i/4 2 
7 tt-ttHPn«K»0tt 4 2 8 LTWJMM 4 1 4 
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fiaasnx^*. l^ot. #-t>-9— 4 1 5, 41 

6, 4 1 7, 4 2 4^?,0<i^Jr < fc^TSC#SS4 1 4 
fC*3^T**?>n?)^JR<0^bl'*f^L^ig»^«4 

1 4^f>©ai^«^('j;o« &mmimi&4 2 a^e.#n 
-f ;u4 2 7 (c^-n^niia^msit^^^ti^t. *a 

S54 2 6t©r B 1fCji!i<«^*T#3l';U4 2 7 
^XOTtSn, M4 0 9 eRt>'»M4 0 9 a *^.B 

[0 0 5 1] £©*£, #3-f^4 2 7tt-?-n^tlS^ 

;>4 2 7ttliTfeJ:Wl/, * 4 2 6 4 0 

9 e fctf»l,:3-r;W4 2 7£3£lfft4 2 3CDrtffij£ffiM 
KlSttS^icLTfcJc^o Sfc, 3-f;H27H'JV 
if^yj -#©#feT'#-5tck< , n-r;P4 2 

7lc«3tmtt^j:D^^^ : £An^ e ko(cLT : b<t 

[0 0 5 2] £©»£, ii3-r;H2 7 0t^- 
■ 01 7\±7F.-f.£?\Z, mmz£.r>T'kikZ^Z>Z.}i\z£. 
0- SI4 0 9 eSt^»I4 0 9 a iCflffltf^A 

Tfccfc^U ££, £ft£CD3-r;U4 2 7 (C«!tmt4#: 

[0053] 01 8\t*ftw<Di3* ; 7\zmmBjmtiBi£ 

Mi4 0 9<DZ*>\zm<DmMm&7f;VT^2>. CI©* 
JSWTtt, St£4 0 9 e tt«*0)'ai«14{*:T^&nT* 
•9. SWii LT©iii4 0 9 a (J7f S ' ^A?* 5 

^ASit^Tt, Si4 0 9 eSt/114 0 9 a (7) 
MVt&&&\Z$£A.ZZ. mi 9iiZ\<D$iMM 

\Z&ifZ>=l-1 )V4 2 7©Ei6*L.'H2 0H3-f^4 

2 7 <0ffi©EfWS;*LT^5^, ^nSWEBte, 0 

1 6 K^LfcJWSWcfc&fflTS;: t*i-C€TS. £t*5, 

02 1 0 1 6 ^*LAc*JS0<]iC*5^T, 3<;P4 2 
7©S2BS:0 2 0 fC* Lfc«k 5 \Z i,tz^\zmt ZfriK 
B854 2 6 0S15*LT^'5. fte*^. 021(CtS 
t-cfcpfC, *^«54 2 6*»S*ttfcE«-r*ltf, 0 1 

6 izmLtcmmmizit^T. mwu^w^faA o 9 e 

RtfSMt4 0 9 al:4A5it*«T*5. £©£ 
■piC«?a^,^^ffl^T**4 0 9 eS[>114 0 9.a £ 

*»a (01 os^i so^ney) «. 

[0 0 5 4] &±^<^fr<D^&MVim<D2ZMW$:M'< 
tz&, S.^-Om^m^^^'DiZ, 01 5(Z)^J!C^-r 

mmts. i±mm^ mm, mw<D&.-h. mm. m 



gfc -5 IK KoEr ft £ ffl pJ^ Jt**^ £ f£*l 

[0055] 02 2\z*f£BR(D2 zizm<Dmmm\z& 
3. *x7\zmm!>jmrjiBj&Mftm4 0 9^m^ftmm 

m> ifrtfii.. ny a.^r^^;!'*/ 7. pdaa 

*. *?fcfi&01<2)*ltttfttt. ^.M4 0 9i < U>X 
90 2i, mWUmMf-4 0 8t, $dffll^ 1 0 3 £T— 
rXDffi&3--'y b 1 0 4 4MtT^5. *3lS£0iJ©*i 
ll-y 1- 9 0 2TH 1/>X1 0 2 Srilofc^Jtofrb 

<Dmt^m^m.4 0 9tMsn, @ftit$f4 0 
3. 

[0 0 5 6] *ftllM|£j:ni£. to#ffi*#nefe^T*> 
WfMi4 0 9 5W$t§^ tTtf > h-^fcii-^-r 

<« /Mints. ffi}«»wa{b©jft-Tr«tiT^5. 

«^rL->y h 1 0 4(J*^B^fflIiStLT-r< 

T©nss^-tffli/^c:i*iT#-5. sfc, ^m^m.4 

0 9S«ftfflH5itT?X-A, ^^©»^^. 
Sf5it*»Tf?5. fcii, 0 2-2TH, SHfflJS 1 0 3 
fcn-f h7>X©#JElHl?S^tffti]ffli^©« 

mm*7fivx^z><, mzmmmf£mh^>x^m^^> 

t, /MMfcT^T<fc^. #JE|H]!§«*5gBJ©f^T©« 

MW.m> *j&M&u>x\zmm-T?$>z>o 

[0 0 5 7] 0 2 3\$#mW<DX ^ ^Kjgffl pftgtanj^ 

m^m.oy^ <b\zm<n%mm\z^ . ^^di>t-i8 

OT85#: 1 6 1 SrttSUAnb. U- >Xm&%tM2-&2> pj 
&&Vimi 8 8©«BS«^0T*-5. ^gSJSWCckn 

^'JyhW. ?-f^D#>7"180li tfiJAtf, 

i7D-7v->©SST , fPbnfe/h^©*>XT\ 
T«;<ck3tcSlfiK$nTti-5. 8Ki*l 6 1 «. 
163i, #t£ft 1 6 4 <h©Ktd^*nxii-5o T-f 
□ •7->>©ft$|!jT^bnfe*>X©^]iLTta. ift^^ 
5rfiJfflLfct>©, JEm««SrfflV«^t>©, l^mM73$ffl 

[0058] 02 4\t^mo>t>^v\zmmoiwj.^-i 

^J©T-f ^n^>Xl 8 OtH. IMl8 1IJ#i^i 
73« ElM^Wfl^tiOlitS, i2 4T'l» 
*a^l;J:0tg«)-r-5^JSr^:L.T*5 0. 02 4cf, 18 
2,18 3««Bt*5. Sfc. *^«gg^Lfc^f©S 
iI18 1 1 8 1 ©SldfC^^, 



2O0#184i 1 8 5tffflfflL. ffiftl 6 

[0 0 5 9] ***«©PiaS»«a 1 8 8TI1 £ttK 
. 1 8 9&m&l 6 l©«K*i;T'«Hli£bt*»-r*;:-t 
T. nr*»«tttlxT«(18-r*. l?SE»««S 1 8 8 tt«E 
#16 1Tffii$nTH5. zjft#£LT«, ->U3>^- 

[0 0 6 0] m«s»**ffl^>fc^i*jg 

*«#fflc:ft5»£a«*.5 0 0<J;L«02 2 

fcwf J:3fc. #EEffl©br7>X> a&SlvttJE«h7> 

II4 0 9.all fE»l>&^«»tt>»!tj-T*<i:. pf 

.•xjpttHro^ttSTSstKSfcwjt-r**^. soffit 
[o o.6 1] x\z. *&w<Dio* ; 7\zmm»imu*i&.m 

2nm^D^A/5 
£f5. -T^to-fe. ^EH^H^ 1 7 ©:*:#£«, 2nm 
*I^JJU:Ta&3©T. ¥13©ifiSD©TEBMra:> 2nm 
£U:£TS. Sfc. D©±Kffite> bJ^^W>X5 1 
l©ft»li:*fflK*tt*K#^#tt*ftJi5 1 4©Jp$ t 

1 8«it^aT7 , e^»gLLTiS^^t5:?gSS5 1 4ifi 

n ox =n oy =n o 

©b£t^£*-To 

[0 0 6 4] i^t. El 2 5 (C^f J: O (C. 
15^7. t/j;ti^lS»fMMi5 1 4 
EPiDb^^«^T'«. « B ^f 5 1 7*««*&#6l£|6] . 

U m2 7(C*t"J:o(C, X-f7f5 155t>tLT 
&#^#ffc$f.H.Jf 5 1 4 IC32^m^<&TOp-r-5«i:. 

X5 1 l©>Etf£¥fT£&*«fc'5fcElfilT*©T, -JBSf ■ 

( n ox +n 6y+ n z> /3s.n LC ' 
±12(2) iMt/&95£:3<h^GD¥i9JBSfs£ 
(2 n 0 +n e ) /3sn LC 

t^A'Sfti. doDt^. mftmwLi&gkms i torn 

»n A H, i«'#^-t>5 1 8 *«J*-r*M^^©JB»f 
$&n P il, .S^^H&f&JIJf 5 1 4 ©#«[;: £#3 

n A = f f • n LC ' + ( 1 - f f ) n P 
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3. ^OpJ^^^U>X5 1 Hi, II, I2fflitl 
T©U>XB5 0 8 a, 5 0 8 b&t1"^Il©U>X 
5 12.at, 13, j&'4 ©Bi Lt©k>Xi 5 0 9 
a, 5 0 9 bm^2ffll/>X512bt, ^tl6 
U->XraidSW^S5 13 a, 5 13 b ^ftLTWiVtz 

mft^ttmmghm 5 1 4 ££*u Ait^^i, ^2 

©U>X5 12a, 5 1 2 b £&TiRJft$1t-5 fc©T& 
5. SniiS13a, 5 1 3 btt, X-f -y^5 1 5 £ 
rt-U-C3***«5 1 ^tfc&JIJf 5 

1 4lC32«m#^jS5?W('ffJPT^ckofc-r-5,, 

»**SJB 5 14H ^n^'tlJ^Bl^^ 5 17* 

[0 0 6 2] luT, ifiSSHHr^S 1 8 ©**£«, #J 

- (1) 

■#DttA«TT«tH. &*5, K^SMRfKSJB 5 1 4 © 

[0 0 6 3] SS^f5 1 7«, m Z-lts -tttt 

©*"75V -y ^fiSHSH^ffl^-S. i©M^f 5 1 7 
©/3#T**fn-ffcte. 12 6 K^T.fc'S&Jgtt.fcteD, 

-(2) 

[0 0 6 5] iSft-T^tfc &iljf 5 i 4izmatz> 

0 2 8Kj£-r«fc-5K. Bj^Jgirig§5 1 

9 ic «t <o mm w& 4 n \tmm w c £ft $ ■& -5 c t t * 

^S^5 1 7«. J e-©fflRfifll)^^tCpJ^^,^l/> 
X5 1 103tMt¥fift&S«t'5»rSl6l-rs©T, HSf 

[0 0 6 6] Z.Z\T\ 0 2 5 IC*r«lB. 
T ^ti!f^ B B B g 5 1 4fC«#*ePiDL,i^^t«cfigT©, flcS 
^5 1 7<D¥-t%mffi&n LC ' tt. 02 6 fd^f .fc^H 

••(3) 

n LC «. n z .SrS^7t^©®flT^n e <kaLT. 
... ( 4 ) 

j^ B B B ^^ 5 1 7 ©#f»©fij££ f f ft -5 "7 y {7 X 
fxJP • ^-^y h©feiijl3j;0. 

-(5) 

[0 0 6 7] Lfc*bT- 0 2 8lr5F;-f ck^fC 1/>X 



(10) 
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5 12 a43cktX5 1 2 bCDrtffiCD® 
fStfSHi'lf 5 1 4flJ©i§©fi3>£¥&£ 

l/f,= (n A -l) 



^R 2 t-r*t, sjmm^u>xs i i ©j££sg»i f 



(l/R.-.l/R,) 



-.(6) 



#liC*^<i:#, iEtf-5. Sifc, 1/>X5 12a*3<J:Z>' 
5 1 2 b©fl.«©Bfc«fc3B*fttBtt»TV»S. 't?*0, 
(n ox +n oy ) /2 = n 0 ' 

ttna, fei 2 7 fc^-rtttB.. •?tet>*>mft?immM> 

15 1 4K«»*.BJDPbfc«ttT?©. Kfl^SMRScSJI 



iS5»TF»«t?SaS 5 1 4©*fc<fc*U>X©*&;&JgK 
fl*. (6)ST#Aen^>o 
[0 0 6 8] Sfc, •*3foR©¥^JB-9r*&, 



(7) 



5 1 4©ffi#rS$in B te, 



n R = f f 



+ (1 - f f ) n, 



(8) 



tt» I n B -n A | 



•■(10) 

•■•(in 



T#*Sft-5©T. ^©^©-iS^^ffc^llJf 5 1 4 ©*fc«t-5U ; >X©«lji 

l/f 2 = (n B -l) (1/R,-1/R 2 ) -(9) 
T^A&n*. &is, ffi»^»«««Ji 5 1413, 02 tl&MlHtmf jtfflKCItftS. 

■7IC*tt*J:0t>ffi«r»«BE*BlJp-r*«^©«JjftSg« [0 0 6 9] _h|B (6) *3cfctf(9) 5S#> 

a, (6)^#A^n5^/Sffisif jt, (9)^CT#Ae. - 15 1 4\z£z>m&mm(D£ikmu. 

I ( f 2 - f j) /f 2 | = | (n B -n A ) / (n B - 1) | 
n B -n A = f f (n 0 '. - n LC ' ) 

I n 0 ' -n LC * i ***<tn« 4 mt 

0.01^1 h 0 ' -n LC ' | £1 0 

ttntf. f f = o. 5©t&, »«-^»*jKaji 5 i 

'4.fc.J:*8u&ffi«-fe; 0. 5 %Hk±&7LZ>Z.£tfi-V%Z> 
©T. S6*W^X^U'>X&#-5rt*«T#-5. & 
|n 0 ' -riLc' lit WiikWfg.<Dmmfrt>. 10 

[0 0 7 0] friz, _h|H (1) a© ±IBffi(0«ftfc-d>^T 
SK93t~-3o TSolar Energy Materials and Solar Cell 
sj 31#, Wilson and Eck, 1993, Eleevier Science Publ 
ishersB. v. fgff©gtl97 ~ 2 1 4 I, ("Transmission var 
iation using scattering/transparent switching film 

jgia*T'©^fk*^$nr^So -tLT, frfrz>Xffi(D 

t = 3 0 0 /zm. ff = 0. 5, n P =l. 45, n LC 
D ■ t g.A '• 1 5 Aim 

[00 73] sfc, iss»^»««iijB.5 1 4<nmmm 



n P = (h, 



+ n 



LC 



) /2 



X 



[0 0 7 4] ^f, pJ^«L£ V >X 5 1 1 fcL U 
iLT^ffltSfcCTabSi^. 112 5®tt!lTt), El 

[0 0 7 5] ±85(14)iC*»!JE-rntf. ±te(13)5Stt. 
D • t 5s A • 6 0 «m 



•■(12) 

= 1. 5 8 5. A = 5 0 0 nmit5i$, iSii^ r 
te. aimfflT, r = 5nm (D=A/5 0. D • t = A 
• 6 urn (tzfzU\ D*3«fctfA ©Wi«nm, J^TfeRI 
) ©t^r = 9 0%ite0, r=25nm (D=A 
XI 0) ©£:€? r = 5 0 %\ZZfi$Z.£&7j*2tlT\>*?>. 
[0.0 7 1] uIT, «"JAH t=15 0(im®|^ 

(K/£LT, t = 1 5 0 /zm©*§-&©3iil>$s r £if5£LT 
^••5<h> r = 25nm (D=A/1 0, D - t = A • 1 
5 tim) <Dt% x % 7 1 %£&-5„ Sifz. t=75/im 
©*•&«, r = 2 5 nm (D= A/ 1 0 , D • 

t = A • 7. 5(im) ©t#r = 80 %£&3„ -. 
[0 0 7 2] rtiec^'f,. 

•••(13) 

tt, n P ©ffi^n LC ' ©IUrifiV>S^A<te-5. 
n 0 ' £n P £tftSft*ttf;:&4£, I»MIS15 
1 4©Sii*«M<te-5. S2 5C9^ffiii2 7©tl 

it*. y-iQLTnftTftmm&ms 1 4©3i»*a«A< 
tea©ia, 

•••(14) 

©«*44Dim«s^5 i 7©«w»-:*iiiB*iaB4*t, n 



(15) 



£<=>(:: If ?q£n. 



(16) 



(11) 
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#^-fe;>5 1 8^-r5fi^ftjgl^f 5 1 7 to 
**T©3tCDKS*. "Tttto-fe K^^-ttK AM 5 1 4© 

D • t ^ A • 15 tim • ( 1 . 5 8 5 - 
T*n«<klr». fcifcTU (n u -n P ) (n LC ' - 

hp) 2,1; (n 0 ' -n p ) 2^©^*,^ ^;^t^Tfe?)o 

[o o' 7 7] rhe«»j«u>x6 i lom&mmk 

0. Uf fSO. 999 

t-r-s. — f f is. /jv$^e£rttiRi±-r-5©T, 

4X10- 6 Cum) 2^ D . t^A -45wm 
tGDT&gfflte. 0 2 5^e.|^e.*Vj;J:5 
(3, t=DT, pil i^LfccfcofcS nm£U:T*&-5 
©T> ,D • t ©~FIKffi«> (2X 1,0-3/z'm) 2, f& 
^4X10-6 (jim). 2 < i : / cC 5 o 
[0 0 7 8] ft*5, *K©3t*4#ttS:JB*T*Ta-rifi(6l 

7 nmSD^ 5 0 0 A 

ft*. 

[0 0 7 9] B2..9-«, 02 8lZvk-?t>]$£M&ls>X5 

■&-T) ©#£, «(5 5 2 1. -5REMl<>X5 1 l^ck 
tfk>X5 2 2 ^bti 0lJ^.aCCD«t D^C-5@#:ii 
«^5 2 3±l:8ftSt5. &43, 03 7Tii, 
#T ©0*£#B§LT&-5 O . . 

[0080] *»**aMii3 | ie**K:«tntf, nj^igs;8&5 

1 9lz£Qai&M&l'>X5 1 1 ©iSSH^tfciScllJB 5 
1 4fcWDP-r*Sf*«ffi*BI*UT, BjfMl/>X5 
1 1 ©£l£J§«l£^x.3 Click D, pJ^^l^>X5 1 
l*3«ktf U>X5 2 2Sr^l4*[6]t:^id^-a-^^i^ 
<, WZ.\X> kmmfrZ 6 0 Omm*T©^#:iEBt{C^ 

[0 0 8 1 ] 03 0 H"*fSW©* * 5 f-iSffl WtgfcnJg 
psin0=mA 

h ( n A — n 33) =m A 
h (n B — n 33) = k A 
®.&X-C®m$hm&l 0 0%<h&9, 7 1/ 

h (n A -n B ) = (m— k) A 
*tf§&n*. Lfc#tt>Tv «>tti, A = 5 0 0 nm. n 
A = 1 . 5 5, n B = 1 . 5 tfSt, 
0. 05h=(m-k)-500nm 
£t£<0. m=l, k = 0it5t, 
h= 1 0 0 0 0 nm= 1 0 /zm 

fB(22)5£#>e>. n 33 =i. 5-ea&n««tn, S/t, "SJ^ 



i©fflST^©^© 2 igl;: Jfc#j-r -5/^ 3„ 
[0 0 7 6] n 0 * = 1 . 45, n LC ' = 1 . 

5 8 5©«^T*ofc3&*, iO-lRWJcSiCfbf ^t-, 
1 . 4 5)2/ (n u -n P ) 2 ... (17) 

ft£*#<-f sictt. f f ©«*<*£ i^#at&tA#, f 

1 8*Jg«r#&<&S©T, 

-.(18) 

J;E(17)£tt, »*L<tt; 

• (1. 585-1. 45) 2/(n u -n P )2-.. (19) 
^T<5J lft#iE*. 1994.*«»JS5Sff©*5 8HC 
te*t£*lT(^3.£5 DAU0 nm~5nmJ:»)^ 

>^»^T$>-5. Ife/t. D^5 0 0 A^iA5i, ^©ffc 
attR^Wi&i), ft&T'-feJl'S 1 8&m&T*M& 
fill»?5 1 7 £©#ffiT©ft©1K.Sia*:7>*;i'0 

-(20) 

^^@«fJt^^©— ^J©«^S^-T0T&-5o '©dJ 
S^jStElJfitt**? 5 3 1 tt, ¥ff&3g 1 . m 2 CDffi 5 
32a, 5 3 2 bS^rf5»l©3SWai«5 3'2 t, 3tt 

©«**-^-©»«a**-r*»rffi«*jfttt©ij >^ 

«0tff*&^Sr^Lfc^3.©®5 3 3 a 43 iCPPSfcil 
4©® 5 3 3 b*tT5»2fflI^lS5 3 3 t^t 
U l2CPMffi5 3 2, 5 3.3S8 

2, 5 3 3MK:tt< 02 5TI5i^ L/c tragic, 3Q« 
i5 13a, 5 13b^^LT^f»M B B H f5 14 
^aStf, mWMffi 513a, 513b*X-f7f 515 

^mx^mmms 1 6i:8»lt. a^^mmkm-s 
i 4tc3c»ft«#$ri?)in-r^j;e»{c-r^. ? 

[ 6 0 8 2] '^^5«jtKIC*JHT, oj^^lllgf^* 
?53 liCXWf i3©!5 3 3 aOte^fcf 

-(21) 

t5i. 

-(22) 
-(23) 

[0 0 8 3] Z\ZLX\ ±IB(22)*5±Ot(23)S;©Ma©^ 
-(24) 

£ 1 0 umitSi, 0 = 2. 8 7° ttiZ). F^->A* 

[0 0 8 4] ^ti^HM^f 5 3 ltt. 

iftfl-^a-fiMSSJB 5 1 4^©TOP^ff©^-> • *7T3t 
8SS*^to-5©T?, 0iJAtt*. l^>Xm©:ftJfC#¥fTT& 

>xm±#<DM*mmm&mz-z<D\zm^z>z\£tfT% 



(12) 
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[0 0 8 5] ftis, C©*i»Mlfc6t>T. ±I3(22)~ 
0. 7mASh (n A -n 33 ) £1. 
0. 7 k A^h (n B -n 33 ) ^ 1. 
0. 7 (m-k) A^h (n A -n^) 

[0 0 8 6] Sfc, -y-rxh^f-f 
'5I^B^U>X s bft5. 0 3 I43«fctf03 2tt. Cl©i§ 
£© pJ£8t,&IIB0& 5 5 O0«^tfc©fj5O, bJ^ 
Ji,SI/>X5 5 1 tt, 1/>X5 5 2i5cfctf 5 5 3 CI 

ne>u->x©i^®±t' j en j enjSBj«@5 1 3 a , 51 

3 b&^'UT«W-fcElS]|«5 3 9 a, 5.3 9 bt, 
^SEfrlglfiaKlgttfcy'f X h^V^w -y^j&il/f 5 5 4 
££*LTtl§;&L, -^©)iBJ«@5 1 3 a, 513b?: 

oj^stn;§§5 1 9 1 6K&&UT, y 

#£S»fcSteV><!:. ?I*j»jfty>X5 5ia«%3&i4ic 
<£oT£L6Sg8t©g&3 1<>X£/«eD, zntftz&b-m 

[0 0 8 9] H3 3(a)tl. #fgBj©# 7 (Cilffl pj#g 
XcnJ^dAX-'JXAW^fiESr^-rfcWTa&S. ufflWf 
(lAXUXA 5 6 1 tt, ^ 1 , g§2©S5 6 2 a, 56 
2 bSr*r-r*A»fflJO*l©]8WatR5 6 2 £. ^3, 
^4®!5 6 3 a; 5 6 3 bS*T5IUItfl!©5FCT« 
«©^2©aBJS^5 6 3 <t?:*-r-5 0 A*tfi"J©ji93a 
S56'20Wi (?g2©ffi) 5 6 2 bH 7U*)ltf;lZ 
Mf&L. Z.<DmW&fo5 6 2 <fctBlfffiiJ©)SB£*fi 5 6 3 
t©Wfr. H2 5"r«i9iLfc£PMIfc. Sgi«S5 1 3 
a, 5 1 3 b LT^»^ MI 5 1 4 
5.'S^iS5 13a, 5-1 3 b«. Bjgfffitn:8g5 1 9 

*®T$zmmm 5 1 6Kfe«tu dtncj;0i«^T^ts; 

MI5 1 4C3*flit*#«:8JilOLT. pJ^ffif^lXU X'A 
5 6 1 SrSiS-rs^©iBA ; &*!lffll-r-5.«fc'5(cr-5. ft 
43, 1213 3 (a)Ttt, jgBjg^ 5 6 2©fiE5 6 2 b? 
7l'W«l:»*l/t*', 03 3 (b) td^fcfc 

3(3. jSW4«5 6 2i5«J:t)C5 6 3©f*9S*ffiMWlC(S 

±flB©(21)-~(27)SC*«n«^»T«*S. ■ 
[0 0 9 0 ] *>a»3l»j*©liJ3efflM!:7'J XA561 tt. 

y, MmmmcDy'uffiikmt LTm?Jnzm^%z.ttfr- 



(24) ^tt. SHffl±. 

4mA -(25) 

4kA -(26) 
SI. 4 (m-k) A -(27) 

[0 0 8 7] ^S^IC^T. y-Y X h^T^-i- v 

oWl^Ms 5 4(ia]iD-r5iijE?ig<f -at, ssji^^ 

5 5 5(1 0 3 2 (I^-T.t^lc:^^^- hPt'y ^BBfwli 

fto, 031 izmTWtiamfem&^y^ x b*v^ 

• 5 4©H#r*tt/h£<ft9, 8*&ffiB§a<fi<ft-5. 
[0 0 8 8] CliT, 03 1 (C^Ty'f X b*V7V y 

.. ^ttHRic*^***^ 5 5 B&mmvyT-pte. yt<D 

-(28) . 

5 6 1 £(gfi^fa£gft ^.-frX. 0M.tfH 3 4 KiRf «fc 

±T43i££fe&©ifi£T3#faT®#r:&£gA3 
.k^fCiBS-r-SW^aSb^. ft*5, 0 3 3*3J;^0 3 

[0 0 9 1 ] 03 5 \t*5£W<Dtl * y Clf PlffittBlS 

Cl©»IfM5 7-5 6 5tt, »1, ^2©I566 
a, 5 6 6 b*tt5»'lO»«l«5 6 6i:, «3, 
S4©ffl5 6 7 a, 5 6 7 b?tt5Sg20liSS5 

6 7 t**-TS. gg 1 ©^BJS« 5 6 6 «. ¥«*SZt; 
lZls>XmzMl&VT, C9H-(SB'2©M) 5 6 6 b(CJi 
WtS51 3 afclStt. 35 2 ©jgBJ§XS 5 6 7 tt, ftffi 

(M5 3©®) 5 6 7 a *IHB*l:Ml/T, «C3pS±l: 
SHl5 6 8?ffiL, S6CCCDE»«5 6 8±l:a« 
MM 5 13b iSBJ^H 513a, 5 1 3 b M 

tc«, 02 5-cmwLfciimmiz. #ift?ftmm&m 5 

14£IStt. dnejiB^«® 5 1 3 a , 5 1 3b?X^ 
7f5 1 5*5«ttXBiaffigi«5 1 9 €r^T3^«t*i[i 5 1 
*&?£-1RSJMi5 1 4 K3S8iE*#£aJ 
JDT 3<fc ylZ-?$ 0 fti5, 0 3 5,Ttt. f&Uft^©®^ 

[0 0 9 2] SI J&C:«fcn«, i^I%5 6 6#J#> 

&AWr*3t»H. 5MI5 6 8fC«ti3.ifi5^»tJ[ffltfi 
15 1 4.*Sf0ig-TJtlSt&*©-t?, Sa^SMRiSftJi 
5 1 4©ftUfl£2@fcfc1i-4£<h*«T3§r4£*fc, 
^«S:^aS 5 1 4 ^©Eflfln^flE^A-S d t (ci: 0 , 

7-5 6 5(dAWLfc7tlS«, A^^IK'ftA 
I514?2 [HjililT S ©T. W^^-tfcaE j|B 5 1 4 

©i$©2fg?tttn(i ±Eo#sc*ra«cffltis 

Jli:^T#-5. 7^*5. mW&&5 6 6 Sfe«5 6 7©|*| 
®Sr, 0 3 0 I'^Lfc^^iClHlSf^^tLT. i^^^ 

MM15 i 4©jpss»<-r*c:tt>Tfr-5.- c:© 

J: o \z T n«. t^SLTt & £ 0 < T Z S fUjft«t»$ . 
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[0 0 9 3] &43. fiUKDKWTtt. ffcfiOS&'ftfcKFifc 
&8Um*aArT &J:5£i;fcftS, fc«E*Sl*mvriS 
fc, &ll.#^©#fa&^A3#&<>:LTte, «EE*36fb 

&Sfr>tttt&©fift4*£X 

fc$>3©T, ^©*-&«L->X5 12 a, 5 1 2 b©— 
jgl§llS«5 3 2. k>X5 3 8. 1/>X'5 5 2, 5 
5 3©-*. 03 3 (a) lC*5ttSS^*«5 6 3 . 0 3 

3 (b) \Zim2>mW&tit5 6 2, 5 6 3©-#. 8W» 
S5 6 6, 5 6 7©-*IJ/ < t<Tt)J:K 

[0 0 9 4103 6«*5g^©*^^lijgfflpJfgJitS e, 

41 tt*»M©ailft9SiLTfflV»5C:t3&«T€ra. 
SS0iJT«, 1/>X10 2 inJ^^^>X 1 4 0 tT. 

@#:*i^^T4 0 8 trl«iz 7 h 1 4 1 f&ifSLt 

ai&m&u>xi 4 o «. mw&tt 1 4 2 £ee^ 

[0 0 9 5] t»tt-eU-««jRl 44tLT 

;t!iST??5. 3BJ#lSl 4 3©ffiB&KttaiWtffil 4 
5 ^'IStf; 6*1X43 0, 0^10 3' £*M,T*E*»I*. 

aW*»14 3©JBE«8S*H<fc»5aS^«l»l 

4 3^J£L> bJ^^U>X1 4 0 ©ji^SgSB*^to 

[0 0 9 6] t£i$, 03 6^. 145 1 4 

4 3 0*fltLTH, *iJ9U^>, v-U=]>zfA. 7 
i; ij;H77. h?-, PZT. P L Z T. -#U 7 Wbt* 
-U^> (PVDF) <S©i«»^£E«#. f>T>-fkt*n 

177 hv-Sf*ffl^5i: oJ£«uSU>X®©*£&£ 

[0 0 9 7 ] &43, 0 3 6©#JT, nJ^j£j&U>Xl 4 
Ott, yij 1 4 6 SrsStt-SfrfrDIC, 0 3 7(3 

^-fcfc^lC. $aS» 1 4 7'*S»tT->'J 1 4 6 



SHjmS 1 4 5 SrifcA/r, 89i<ft£ 14 3 ©-g|$©^>2 

3ic*JISr*nt^c:i:{cJ:oT. SHIMl 4 3#&Jg 
bTfc, 0 3 8{3^-fJ:5K. ol^ji^P^Xl 4 0£ 
#©#^t^:b6&t/>.£5f'^^5;ti6, y'J >y- 
1 4 6*^SIC/j:-5o 03 7, 3 8t. 14 811 

[0098] 03 6, 037 IC^-r*Sfi^]T«, ^JES: 

a»tRiiwr*<!:aw<»H 1 4 3«is?i6i€n*^-rs©T 

[0 0 9 9] 0 3.9«*56H^©*^7[r®fflBl^^pJ^ 
&&\s>X(D$ Z>\Zii!,<D$£ifomz&?>. ! V-f ^D7^>X 

1 6 0TI*1 6 1 SrffiLAtlU U>XffiS3E»S-8- 
^bJ^^^I/>X1 6 2©|RBS«^0TfeS. v-Yi7D 
#>Xl 6 0«, #jAtf v V'fi'PVyXORfT^e, 

nfc /M! © a* > x-r ; m ij-cm < «t 5 k « a $ nt ^ 

3„ 1 6 1 «, itlSSS 163i. 8M4# 1 6 4 t 
©RStC^tlT^S. 03 9 16 5«®tt#16 4 
£««-f Sfc«>©a&iJI£«T. «»*&<TfcJ:H. V-f. 
2mv->>©ft$fiT'fr£n;fc5#>X©#J<hLTtt, Hftgd 

ffl^fc*>©te.*f>&i;&<5„ 
[0 10 0] tLT. 0 2 •4T^Ufc«fc'5^CV'f i7DiJ? 
>Xl8 0£, 0yA«. 03 9 fC*-rnJ^^*U>XlC 

fflt^v-f ^Dztf^Xl 6 0©<fc5f£, 2offlim«J: 

[0101] ffi«sa*sffl^>fc?i*«5 
^-©»^fr«, #ffi^©h^>x, &3<^ 

[0 10 2] 04 0«*»BJ©7j^^(CjIffloJ|g^# 
1#ttRl*3t*J(f : f©flS©|5Ejfiff|T»oTflE«*riH2 0 0 
*fflV^cpJ^^^l^>X2 0 1 ©«fltJ#0T$.-5„ ffi 
««»2 0 0 ICUiWHR 1 4 3 6 
nT*30, JEm^»2 0 0«. jg|^Tiee,AHiS«2 0 

2 ©±K»ft 6*1X^-5. &43, *^2 0 2(C«. 

T«. 2 0©jgBJ^;gi5 9 ^^LTm£E^£Em«^2 0 
0 tX'S.mMn2 0 0 tt^^L, @4 0l:* 

t> T db U > X t L T © f£ ffl Sr ^ o T t> -5 „ 
[0 10 3] ^C*3, IS2 0 2ffl»S»6*i;fti!!i«l: i 

< t ; t-yj©^:S©7v^^$:a«2 0 2 kltTiS 

<, «Atf. -^Foaw«a5 9*a«2 o 2«to't>/h 
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•5 iz. 2 -Doimwmm 5 9 ifiwr$mi&m»t&-tii t w 
1 6 i<D#wfimiki>te^£5\z&&-?2>(D-c y mmi 

[0 10 4]'*3El«Tlt 1 6 1 

■L fetd 3 'J y Ytfilb*. 03 9©H 

li^lCfef^SCiTfeS^, 6 3, 165 

ttU>X£DT*USLT*>» SUIlTfflTSI^LTfcJ: 

[0 10 5] 0 4 2tt*^HJ(D*^^(CiifflpJig^# 
"T^Tt^^ ©3 6 tftCSSIWT* o TEE««» 
*»6«C*2tt©l»«2-0 OA, 2 0 OB^ffil/^pJ^J^ 

X« v »tR2 0 0 At 2 0 0 BC^^CD^lSje^SteS 

f#<=>n£<h(^3;* U v h#*&So ^C*3» 0 4 2 4", 2 0 

[0 10 6] &i5, 04 0—04 2 <D$mM\Z&^T . 
SI2 0 2, iS20'0, 2 0 OA, 2 0 0B©f$S: 

[0 10 7] 04 3\ttm$<Dtl*7\zmm»lMU»S%Z 

m&u>x<DZ z\zM<DmMM&^mmffimm-c& 

•So **J6«SJC0pI^^^U>X2 0 7 tt. ftAliv-'J 3 
> JAtJ ^ U iH 7 X K-f (D1M?4 2 .0 Q&m 

jbu «jESr±tf^i, 04 4(C7K-r«ke)(', 

2 0 6^*±T*fSjlC#C/T&**|n](ClSt;»T\ «L&S§ 

*nmm<D»i : &M&u>x\z£.ri\z, ±mm^^t l 

So 

[0108] 04 sit^wnfr^^izmm^mteft^ 
&&TW£Kmm¥<z>t< ^izmoymmm-c$>-oxy * v- 

&Mtfc0i<DJ>S%EM&l'>X2 1 4 it, ji?^3ftt#:2 0 
8, 2 0 9T77'<>^>2 1 O^^nT.430. TvT 
^<>-tf>2 1 0l:H, ilB^^T,^— tl- 2 1 lfcjifcl, 
T^7 , £^l!a»t$tl-5< ; );oic^cTV''S„ 04 5<} 3 , 2 
12, 2 13Btnfnt«MA„ x 2 <D&i?um 
WED, !f-<|5C!)*n3tt«T»*. 

[0 10 9] #§y6Wci5UT, ^frfts'j&U ,©8§fl. 
7t^04 6 (a) l:^t"h^>XS»T > /^>-fe*>(c:MiW 
SftSt, 7 , /'<>-tf>2 10tt, 04 6 (b) i3^t:-> 



>X2 1 4,©»tttt-5-r<«t«5. ihu>xftmnm<!>-$- 

S. 1''tagdU>M3tAiyXS!©77^> 
-fe?>2 1 OfCfiglt^nSi, 7^>f>2 1 0tt~>^ 

m^^vyyxm\zmtvx, &m&mtia?%. z\<Dtz 

»."5IX«{jfilk>X2i 4©Jg*KttJ»<&.D, fll^X 

2 1 4ttWSB*K^U>XtUTffffl-r*. 

^1/>X2 1 4TI1 S^tt#2 0 8, 209©£» 

,[o i io] £U^^fcMJIMa?7j£ftj{!^>X£« 
^TH 159111 4 5, 5 9, 5 0 8 a, 5 0 9 a, 
5 1 3 a, .5 1 3 b*tt«ftfc#W3nTV>Tt>J:V>. 

SPA-se: tck^t. 3tt^»«©hr> h^-to-a-. x- 

[oiii] ^ic. *&w<D%*5\zmm~5imtj:»j&M 
&u>x\zm^z>mwmffi(Dftmw&m4 7-5 o&m 

[0 112] 04 8 ©Wit, •ft#*S5fc»»Jbfc'b©' 
T. «&©tt#Mft#< 3 ofo-^|;*J^ j; 5 izftUX 

0 0 ©^t*c^me.A^'^'fbt : S©Tii3I*©^Vil/>X 

[o 1 1 3] 04 9©wa. mmnm6 o o&6aasfc 

[0 114] &:fe, 04 8,' 4 9 (n&nz&^T^tl^tl 
^IJ$nfc-^-O0fi6 0 OA,. 6 0.0B. 6 0 0 

'S.MtMbmm'D'b-z^nffitcDmMktte 1 o o : it* 

rtKJflJAS©^^. $fc.-«ffi#§iJ©ge?iJW:, 04 
7, 4 8, 4 9 0«s]0j;7l;,. MS;©W0ii6 0 0 
A*Qtrck-5fc-f5£nrau>x©*£, *&fcJK£»iE 
±*rfiJ<hftS. -£{££13: §lifl0^#^^ 

ffl2l::ft-rfta»9 0° «t0t)*€r<«c.5«fc5»c:UTt)«t 

£ft> 05 ow^Kc^-r^exc, fta©^-fij«t^ 
ttfcLTfcj;^o ^©«fc-5^c^sij^ic:-rn«, mmiz 

[0 115] $ifz. 3tt^*©***t>ttfin*^5^K«' 

iE-rst3«. an^tws6 o o©®^«#v^^ 

3>^iR^SrttiE-rsfe*^«afS9<0©^SiJ«S. 4^ 
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M©xi;l6l, yJjfa<D2j3&l<Dj&ft-C$>Z>. tzfzL. {& 

[0 116] ^WTffl^^ffl^CO^SrJfi^ 
T*<„ 
[0 117] Mlttt, 

ions] ^gfit-tt. ffi&gg, «§g&g, 
[0119] mmmsomtLTiz, y^ovi^ti^^, 
-rw?**?. fn;*/?* »nfB®s«, m^ft 

BfBft&g, *An-^. VTR*^5- «Tf*Jl.|gM£ 

[0120] «^«M»^jtLT«. mm., mum. 

. [0 12 1] S^gBW^J^LTta. agf^x^i/ 

i\ ba-7 7-f>^- y-A?-» (vn-ttssx 

.i'xi'i'- (head mo 

unted display: HMD) , PDA 

[0 12 2] ISSl0«ytl/TH #*5©Xhn 
[0 12 3] «*»ffll!£«a>0i|£UT«. «#«8S. A° 
[0 12 4] JtgsR^ra, #1J^«CCD, ffl&W, 

[0 12 5] t£§SftSCD^ilttWTWjiO Tab-So ' -J* 
^##ffi. gift®. «#qRpJAE&jft, *Stt5l 



-So 

[0 126] ■ssmmjnu> 

I^OpJ^HOE, nJ£DOE3?£^tr„ 

[0127] ummiku>x\z\&* miimmifi&itik 
z>o vj&mvtMtiz-^^Tbmm-c&z. m-?z>\z, yt¥ 

[0128] mm%m%iwuz. m&mm. mmnxDw. 
a*-c§r*ggsjrr. w&mmo^ftTUtt-? 

So flHB%gggtt. ««ll!*B©«f fc^sn*. 
[0 12 9] .£U:BlWLfc±-iK.' *9&m<D*I&mftto 

[0 13 0] ( 1 ) ' JtJ!?U>X£fflLT«gSftfcH!» 
K tt m <D W®. £ M fP t * « ffi t £ # L T ii -5 °T * » tt 

> xtfimm £ tir ^ -s s a satBg^*jffli^s c «t 

-5 S^SOffll^fffetiT U -5 <h # it WIBffiKi^ ©fc J; 
•SMfBBj^Jg^ro^lbSrff to&tvj; afc bfe d 

[0 13 1] (2) »«^>X*iiLT«S«tSnfcBi« 

sitiB©.»«*fii!i»-r4*st**LT«cs^^«a 

ffiBEaHBU>X£JB»-f Sr*L, irfB^U 
>X^«i^nTVi-S*\ Sfe«WfBS7tafP#atJ: 
s S3t*iJfP^fTfcnT^ s i ^ ic: tt. JJIBIKib^sir J; 
&mZBj&MVl®<DmW}$:ftt>ts:^<}: 5 iz Lft Z. h 

[0 13 2] (3) M«U>X*jl'LT*S|ftSn/taft 
^Sjf^ld «t 0 WSBjg^^WlKibSjffllSr^tfSl^ISrfT^ 
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& •3fc«»>WTfoftT t» * t * a; Hfrt2ig«i#ig t- «t 

[0 13 3] (4) MGWXffMKIte. «^#©Sg«t£ 
..ut^#tt5»*ai~4, ±B (1) ~ (3) CO 
' [0 134] (5) ' NB'fttiPKtt&. «»I^>Xii.. 

w*^i~4, ±ib (l) ~ (3). ©t^-m^icte*© 
[0135] ( 6 ) a&eojeMeajrrsMBff £ «t 

anfcrt*w*,(i:-r*±iB (5) cie«©bj^^^[ 

[0136] 

s^^fta****** £>&ia„ ^sbs** 
ni^^tt^©igKj$fft?^^^c«6, "r—zmmmft 

j t<v<ftgnm{E$:-? Z>Z\ t*iTfrS. #58 
ilS*^©fta*«)JS^-&TKifPSr^{b$ii--5C:i*iT 
[0B©ffi]|ittiH9i] 

[01] ^ufi»ffin*^5^r-jejKtt«i&fflVi 
[02] ^mmmmo)ti^^izm^^mffmm^m^, 

[0 3] &mmmWi<Dt> x.7izm^'z>~rn&mftm.<Dmm. 

[04] *^M^.©^p<^£fflt/^Pj^^tt^©ms 

BS**-rittWBlT*0, (a)~(e)«, 0 2tc^-r±gBm 
1201 ©^#t^£jSf ffl"M0, (f) R'rJ?(g) «0 2 IC 
*TT0Bm@2 0 2 ©l3ilti/&£^-r¥ffi0-Tr;fc-5<, 
[0 5] *5l*6^©*^5fc:43V^T, ol^j&Vim&m 

mffiizm^tcM&Tjk-tmwm-v&Zo 
[0 7 ] *&mBm<D-si%mtt%t&mWcti.x ?\z&v 



[0.9] ^mmMWioDtpizte^-t, sj^m^m^m 
mmzm^rzm<Dm^tmmm^.m-v&^o 
[010] *%w<Dt>* ; 7<D®.v>nMm\zftfr2>< 

>X- CD«W«A 0T * « „ 

[011] #SW©#*51c®ffli*te&Bj^§mgH 0 

9 ©fla©sisfi^j^^-r«B§«^0T ; afe-5 < , 

[012] 011 &£fttt<pi3£&ttttK:fflt>£«;ii© 

[013] 01 1 <Dnmm<D-ss3£mvtm\zmKz*m<D 

[014] *%bj©*^ ^rigxc?rx»KM4 o 
9 ©s e.(ctt©HM«»J : £*-r«iii§^0Tfe?.„ 

[015] *«^©^^^IC®ffipJfg^pJ^tt^4 0 

[016] *5m<Df3* 7\Zmm~SlMte'i>J$EM#t&4 0 
9©Se>tii&©*M^JS:^t-«EBS«JES0TfeS i 

[017] 01 6(Dmmmizm-f^,mm=i^)i4 27© 

[0i8 ] *&w<Dt> * fizmm~sjmtj:tskm^m4 0 
9<D2<b\zmcDmmm&7j<;-? mmmf$.m J c&z>. 

[0 19 ] 01 8(DmffiMlZ3il-f Z>aUl4 2 7ffl-E 
^^-TiiBJ3 IT ab 3 . 

[02 0] 0 1 8©nkW3i5tt5 3--(';i/4 2 7<7){t!l© 
SHS^I * fc-Ttft 93 0 T 3 o 

[02 1] 0 1 6 \Z*Vtcmi&frl\z35^T. 3<;H2' 
7©SBB&0 2 0 K«Lfc«fc3KLfc«^fcarr*jJcA. 
S5 4 2 6®EIS;S1:l§B0Ti&5. 

[022] *mw<D2 ib\zm<nmmm\zm.z>, tt^^\z 

[02 3] *^BJCD^^5-('iIffl-5Jfg^pJ^^^©$ 

6i£tfiLAnu u>xm&&Bm£z>oi£&vimi 

[02 4] *f&W<Djj* ^fcaUHpJIig&v-r *n#>X 
©-*M«SJS:^-r«tBS^fiK0T$.-5o 

[025] *f£m<D*x<7itmmBsmt£Bi&m&i'>x 

[02 6] -tttt©^V-r^ ^^^^^©SSf^ffin 
[02 7] 02 5 (C*-Ti«^^«!(^ B B B@icm^^EnjD 
[028] 02 5 fc^rffitf^ttSKaJB^OIspDirtSffi 
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[S2 9] *m*<D**7\zmm^Mts.»i$tM&i'>x 

[03 0] *mW(D**7izmm-5Jmf<t"J£M&®ffi'yt 
[03 1] y-fx h*v5V y9M*m^Z>-5i$Lm& 
[03 2] 03 1 fCTK-Ty-f X h^T'T-^ y^i&HJl'Y 
0T&3„ 

[033] .*mw<Dfi*7i,zmm^mte^m&y'<jx 

[03 4] 03 3[C^-rpJ^{i^^UXA©^fflM«^ 
IftBJ f -5 * CD 0 T ab -5 o 

[035] *»BJ©* ^< ^(Cjgffl Wtg&^gL'S U>X 
£. LT<DnJg.M&5. <D— «»JOO^Sr^r0TS-5. 

[0 3 6 ] *5B9!0*^5fcigfflpJ|B«c$ SKUfiOSfefc 

Rjae*Rjsti^>xi 4 o &m^tznm3-=.y h 
i 4 io*us*riEiat?**. 

[037] ms 6CDmmmiz&ij%p]^M&u>x<D%t 

[03 8] 03 5 <Dl$&m&\/>Xtf&WL1tftm%:m 
[03 9] *^©^^^{cjgfflpJt6^nI^^^>X 
#16 1 $rtij LAtlL, ^>XH£^Si*<£> nJi££l,£ 
[04 0] *«8J©*^7(CjSfflnJtg^^#i4pI^^ 

^m^(Dm<Dmmm-v$>-DTEEmttn 2 o o&fflt^nj 
smi/>X2 o i <DmmmmmT'&z>„ 

[04 1] H4.0©X»WIK«*ni*«{^U>X©«!B 
[04 2] #»W©#*7K:iSfflUte&3te¥!ftteUaf3te 
&OD?1I1£2 0 0A, 2 0 0 B&m^tz.nl$ZM&U>X<D 
[04 3] *5IBJ0D*X^[CiIfflpJ^/ e £pr^^^L->x' 

© $ e> izmommm ^m-rm.mm^m-(:& -a. 

[04 4] 0 4 3©*MW£»5pJ^j&U>X<£>!|*!i 
[04 5] *»BJ©^^7|c®fflpJfg^^#ftpJ^^ 

m^tz^M&\/>x<DMmm)$,mT$,z>o 

[04 6] 04 5©*Jfi«ICfli5Rl^jjSlW>XfCfflV> 
>XSJ. (b)HyXl^LTl^. 

[047] *%b^od^)^ =r\zmm oimtzvj&MM. \y>x 
izm^zmwmm<D-ftmm&*?m.wmT'&z>o 
[04 8] 7 \zmm^mt^mm*\/>x 



[04 9] *^B^(D^^^{ciifflpJf^j:B]^^^l/>X 

[050] *%w<d*> * =j izmm^smu^m^ u>x 



1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 



m&u>xm 
u>xmmm 



A/D] 
^B— FL CD 

tifex-r 



11, 4 2, 188 



1 2 


"i^^tt^cD^ifj^aggp (mm 


mm 


1 3 


yXxA^> hD-7 




1 4 


E E P R OM 




1 5 


5r— ^BE*8/#3BI3BS 




1 6 


1/F 




1 7 


^«B1/F 




1 8 






1 9 


R I SCiV-f^Df.^ 




2 (f 


DSP (5*s^^;w • Is 9 •*•}}, • 


Xa-fey 


it) 






2 1 






2 2 






2 3 






2 4 






2 5 






2 6 






2 7 






2 8 






3 1 






3 2 






3 3 






3 4 






3 5 






3 6 


§ftu>x 




3 7 






4 1 , 


51,102, 512 a, 512b, 


5 2 2, 


3 7, 


5 3 8 U>X 





4 3, 5 3 U>Xm 

4 4, 5 4 /MAyh7/W- 

4 5, 5 5 a — x'^r — 
46, 408, 523, 529 

5 2 



(18) 



#H 2002-221751 



59, 145, 513 a, 513b, 600 




4 13 












4 14 






1 0 3 






4 1 5 






10 3' 


[MISS 




4 16 






10 4, 


1 4 l. flHfendy h 




4 1 7 






14 0, 


162, 201, 2 07, 214, 


5 11, 5 


4 2 3 






2 7 






4 2 4 




UK 4 L 11 ✓ y 


14 2 






4 2 5, 4 2 




14 3 






4 2 6 






14 4 






4 ? 7 






14 6 






c n 8 a 

O U o d , 


■ O 




14 7 






l<Z)ffi 






14 8 






5 0 8 b, 


5 


3 ? h SfiPh Rfi 


16 0, 


1 8 0 v-f 5>m$>7 




2(7)® 






1 6 1 






5 0 9 a, 


5 


OOd, <J LI O d , 


1 6 3 , 


165, 204, 5 32, 533, 


5 6 2, 5 


301 






6 3, 5 6 6, 5 6 78«iS 




5 0 9 b, 


5 


O O U , ODoU, DO 


16 4 






4(E>® 






16 8 






5 14 






1 8 1 






5 15 






18 2, 


183, 409 b, 4 0 9 d 




5 16 






1 8 4, 


18 5 # 




5 17 




nx. he? 7J J 


1 89 






5 18. 






2 0 0 






5 19 




W J JE£ r/l tffr 


2 0 OA, 2 0 0 B mfiL 




5 2 1, 5 2 


D V 


2 0 2 






5 2 5 




m\-pf \s V a* 
wi yj \s s>> 


2 0 6, 


4 0 9 c - 2 fl#^ 




5 2 8 






2 0 8, 


2 0 9 S9iaH£# 




5 3 1 




TTT^K iir ^ rpn +r- M/ ^ ^ zZ- 
°J H, IHJ vXTt M 


2 1 0 






5 3 5 




w J SrA PSX wl 


2 1 1 


y— 




5.3 5 a 






2 12, 


213 mwtm 




5 3 6 




M J ^ /r?v IHJ j/T 7L -7- J 


4 0 3 






5 3 9 a, 


5 


0 3 U E3CIHJ fi^ 


4 0 4 






5 4 5 






4 0 5 






5 4 6 






4 0 6 


3 — 




5 6 1 






4 0 9 






5 6 5 






4 0 9 a 






5 6 8 






4 0 9 c 


,4 0 9 c' ffi*^ 




6 0 OA, 


600 B, 600C 


4 0 9 c 


- 1 , 4 0 9 e **R 






m 




4 1 1 






9 0 1 






4 12 






9 0 2 








[El 1 2 ] 




[013] 




m 



409b 




ft 



504B 



-409b 



504A \ 


5 



































(19) 



&m 2002-2217 



[01] 



[H3T 




Ml? 



TV 



10- 



11- 



AE 



E 



13 



SEFROH 



14 



r 16 



Vref 



17 



18 



tftftj 



-19 



5=5 risc 



20 



DSP 



12 



[02] 



Val 



Ybl I 



[04] 



LP p p. 



n 



J 

DT O 



CK O- 
VD O- 



Vref O- 



YP O- 



MON O 



H> 28" 



27 



28. 



3 



28J 

3 



24 



(a) 



(b) 



(c) 



(d) 



(e) 



(f) 



(6) 




[08] 



[HI 9] 



, A V 



41 



44 45 




r— A > 



51 

46 ! — / 



54 .55 



52 




v» t 




f \ ,46 



53 



[0 5] 




S87-^ f7^-uWiW| S88 

S90 — ^-v f^l I 
S91 

[017] 







< 







(20) 2002-22175 

[06] 




(21) 



&m2 002-221751 



[011] 



14] 




409 



409a 409b 




1 ) 



414 



L 415 



-f^qx->^4i6 

~C3" — ^417 



1 5] 



[01 6] 



409 



409 



425~->Jn J 425 




— gggOOQi^ — 425 



.424 



414 



- | ^j -v-^415 
- { ^ ^416 

H -p "^417 



427 

\ 



409a 

2, 



427 



424 4 l 14 



415 
416 
417 



1 9] 



mi s] 



409 



427 409a 



409e 



412-/— ± 
413.. 




427 



423 



427^ -'"V" 




409aC409e) 



(22) 



2002-221751 



[020] [021] .[037] 




[02 4] .. , [@2 5 ] 



182 




(23) 



2 002-22175 1 



[E12 6] CE12 7] 



z 511 




(25) RH 2002-221. 7 51 



[032] [|40] 




(26) mm 2 0 0 2 - 2 2 1 7 5 

[045] [046] [048] 




(51) Int. CI. 7 MftgiJIBf} » F I f-va-K (##) 

H04N 5/225 • H04N 5/225 D 

F^-A(##) 2H041 AA11 AB14 AG02 AC06 AC07 
AC08 AZ01 AZ05 AZ08. 
2H042 DB08 DD04 DDI 3 DE09 
2H100 CCOO DD15 FF01 
. 2H101 DD16 DD21 DD23 DD24 FFOO 
5C022 AB15 AB27 AB40 AB67 AC42 
AC51 AC54 AC55 . 



